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EARTHQUAKES AND DAM CONSTRUCTION AT PANAMA. 

An important question attecting the choice of the 
type of canal to be built at Panama is that of the 
possibility of seismic disturbances and their probable 
effect upon the canal. Unlike the Nicaragua district, 
Panama is practically free from earthquakes of any 
magnitude; and the indications are that this com- 
parative immunity has existed for a long period. 
The fact was brought out during the recent exam- 
ination into conditions at Panama by the Senate Com- 
mittee, that there exists in an ancient church in the 
canal zone, a masonry arch, which is so flat that by 
all the laws of equilibrium it should long ago have 
fallen in. It is an object of great curiosity among our 
engineers on the isthmus, one of whom admitted in 
the Senate inquiry that he was at a loss to understand 
how a structure, so evidently near the breaking point, 
should have maintained its stability for hundreds of 
years. Now this engineering phenomenon is taken, 
and very properly so, as giving unmistakable evidence 
that for several centuries Panama must have beén free 
from those more serious seismic convulsions which 
have wrought such havoc with structures of every kind 
in other countries of Central America. 

At the same time, it is known that Panama is not 
altogether free from earthquake tremors, and in mak- 
ing our choice between a high-level and a sea-level 
canal, the possible destructive effects of earthquake 
disturbances upon the dams and locks of either type 
must be taken into consideration. - Unquestionably ‘the 
most vulnerable point in either type of*canal will be 
the dams, for upon them will the very existence of 
the canal depend. A sea-level canal would involve the 
construction at Gamboa of a masonry dam 185 feet 
high, besides several smaller dams to control the flow 
cf small streams tributary to the Chagres. A lock 
canal calls for the construction at Gatun of: an earth 
dam 135 feet high. The masonry dam at Ganiboa will 
consist of a solid wall carried’ down “everywhere to 
rock foundation and varying in thickness from 100 feet 
at the base to 30 feet at ‘the water level. The earth 
dam at Gatun will consist of a mass of closely-com- 
pacted sand and clay, 2,500 feet thick at the base, and 
375 feet thick atthe water level: As far as we know, 
there are no actual data to go upon in considering the 
question of the relative effects of an earthquake upon 
masonry ‘and earth dams; but “it is surely. reasonable 
to expect’ that under the tremor of an earthquake the 
lofty, comparatively thin, and unyielding masonry wall 
of the Gamboa dam would be more’ likely to rupture 
than would the broad and more or less elastic mass of 
the Gatun earth dam;° particularly when we: remember 
that the masonry wall will be practically dry through- 
out its whole mass, while the earth dam will be more 
or less saturated ‘and plastic. Furthermore, a crack 
in a dry 50-foot masonry wall would be more likely 
to extend entirely through the mass than it would if 
it occurred in a great earthen mound, whose average 
thickness was over a thousand feet. 

We are free to admit that when this question is con- 
sidered in its bearing on the masonry locks, the advan- 
tage lies with the sea-level canal, which has but one 
of these. At the same time, a crack through the 
walls of a lock chamber would‘not be comparable in 
the extent of the delay, or the possibility of disaster, 
to a fracture of the great dam at Gamboa. Failure of 
that dam would mean the wrecking of the whole canal; 
but the failure of a lock chamber would not necessarily 
mean even an interruption of navigation. For the locks 
will be built in duplicate, side by side; and, unless the 
damage extended entirely across the whole ‘system, 
ships could pass through the uninjured lock while the 
damage was being repaired. Even if the damage ex- 
tended entirely across both flights of locks, it is not 
likely that the whole of the summit water supply 
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would be lost, as it would be. were the Gamboa dam 
destroyed; for the lock gates would serve to hold back 
the impounded waters until repairs had been made, 
and the repairs would not involve anything more seri- 
ous than grouting out the crack with cement. 

However, in any discussion of the earthquake prob- 
lem at Panama, we must be guided by probabilities, 
and these indicate that the risk from earthquakes is 
extremely slight, if, indeed, it may be said to exist at 
all. Were the canal zone known to be liable to the 
severe visitations which work such havoc in Central 
American countries, the United States might just as 
well give up all idea of a canal at once; for earth- 
quakes of any intensity would undoubtedly wreck the 
whole enterprise, whether high level or sea level, with 
locks or without. 

— ee 
A QUART MEASURE IN A PINT POT. 

In the matter of the design of the new 16,000-ton 
battleships ‘‘Michigan” and ‘South Carolina,’ our 
Navy Department is just now trying to solve the prob- 
lem of putting a quart measure into a pint pot. To be 
more particular, they are trying to prove that 18,500 
tons of displacement efficiency can be put into 16,000 
tons. But that it cannot’ be done is proved by the 
history of warship design, not only in our own but in 
every important navy of’ the world. 

We do not hesitate to make the statement that there 
is no art to compare with that of naval architecture, 
in respect to the amount of “‘brains and money” that 
has been devoted to its development.: The reason is 
not far to seek. It has long ‘been understood by all 
maritime countries in general, and by the greatest 
maritime country in particular, that the security of a 
modern nation, if not its very existence, may ulti- 
mately depend upon the efficiency of the navy. Conse- 
quently the best talent has been sought for the design- 
ing and construction of warships; lavish funds have 
been provided for experimental *investigation; and a 
most careful and jealous watch hag been kept by each 
navy upon the general progress*of the art the world 
over, its results classified, and ‘when they were ap- 
proved, adopted. It has followed that warship design 
‘is the most cosmopolitan’ and one of the most exact 
arts of the present day. Out of the maze of theoriz- 
ing and costly experimentation of the ‘past thirty 
years, naval architecture has emerged with certain 
fundamental and firmly established facts and princi- 
ples of universal acceptance. 

The most important fact-that has been thus deter- 
mined is that displacement is the true -test (provided 
there are no glaring errors of design) of a warship’s 
efficiency; that is to say, the bigger ship will be the bet- 
ter ship. The displacement, or total weight of aship, is 
the naval architect’s working capital, and he will invest 
it according to his judgment as to where and in what 
relative quantities it-will make the best returns. Thus 
in the design of the 16,000-ton ‘battleship “Louisiana,” 
the naval constructor allotted 1,500 tons to the guns 
and ammunition; 4,000 tons’ to armor, “1;600 tons to 
motive power, 900 tons to coal, and 7,000 tons to the 
hull and accessories.” Now, ‘it is evident’ that these 
proportions might be varied indefinitely, ‘by taking 
from one allotment and ‘adding~to another. Thus, 
1,000 tons might be transferred trom armor to motive 
power so as to raise’the speed from 18 to'20 knots, or 
the 1,000 ‘tons’ might be taken from the hull by using 
lighter scantling “and shaving down slightly on the 
thickness of shell plating. * The final result, however, 
if the changes were made within reasonable limits, 
would be the same as far as the total efficiency of the 
ship was concerned, and the total efficiency would be 
exactly measurable in terms of the total displace- 
ment. 3 , : 

The first duty of a ship is to carry guns and fight 
them, and naturally the naval architect has exercised 
his ingenuity in devising means to ‘increase total fire in 
any given direction without increasing the number of 
guns carried—in other words, to secure” the largest 
possible arc of fire for each gun.’ The most serious 
limitation upon all-round fire is found in the necessity 
of avoiding “blast interference,’ that is to say, the 
harming or hindering of the crew .of one gun by the 
gases from another gun. Our own naval architects 
made a bold departure in’ the “Oregon” battleships, 
in seeking to increase all-round fire by placing the 
8-inch: guns at a higher level than the 13-inch, and 
permitting the former to fire across the 13-inch gun 
turrets. The theory was ingenious and promised flat- 
tering results. Yet, when the guns were tried, it was 
found that the blast from the 8-inch guns, when fired 
ahead, rendered the sighting hoods of the 18-inch tur- 
rets untenable, and stops had to be placed to prevent 
the 8-inch guns from firing closer than within 13 de- 
grees of the longitudinal axis of the ship. Theo- 
retically, the “Oregon” ‘was more powerfully armed 
than some foreign ships of 50 per cent more displace- 
ment. But when fully loaded her armor belt was nearly 
submerged; her freeboard was too low to render her 
fightable in heavy weather; her. speed was low, and her 
coal supply limited. Were she strengthened by the re- 
inforcement of her mountings; were another deck add- 


Marcy 21, 1906. 


ed to her height; another two knots to, her speed, and 
her coal supplies and stores increased by 70 per cent, 
her displacement would go up from 10,200, to its 
proper legitimate figure for such an armament, of 
about 13,000 tons. In a properly designed ship in- 
creased displacement always ‘means increased effi- 
ciency; conversely, increased efficiency means increas- 
ed displacement. 

Now, in the 16,000-ton, 18-knot battleships, it is 
claimed that we shall possess ships which are fully the 
equal of the 18,500-ton, 21-knot “Dreadnought.” Our 
proposed ships are to carry eight 12-inch guns; the 
foreign ship ten; and the equality of armament is 
claimed on the ground that, by placing two of the 
pairs of 12-inch guns at a higher level so that they 
can fire across the root of the turrets of the other 
two pairs, none of the guns will be masked by each 
other’s fire, and an all-round arc of fire will be 
obtained. In other words, it is proposed to do with 
the 12-inch guns what was found impossible to do with 
the 8-inch guns,and fire them acrossan adjacent turret 
without hurt or inconvenience to those inside. We 
think it is extremely improbable that the guns will 
in practice ever be so fired; in which case the compara- 
tive concentration of fire of the “Michigan” and the 
“Dreadnought” will be two 12-inch ahead against six; 
eight 12-inch on each beam against eight on each beam 
with two guns 1n reserve, sheltered by the turret on 
the broadside engaged for the time being; and two 
12-inch guns astern for each ship, thus giving the ten- 
gun ship a great superiority of fire. 

The method of mounting the guns to fire over the 
root of the adjoining turrets was discussed when the 
plans of the ’’Dreadnought” were under preparation, 
and was dismissed as impracticable; and if, as we be- 
lieve, it will prove to be impossible, because of the 
shock and the fumes of the gases, to fire the ‘‘Michi- 
gan’s’” guns directly across the turret roofs, we shall 
find ourselves behind the ships that are building by 
foreign nations in gun power, and behind one of them 
at least by three knots in speed. 

The greatest credit is due to the Bureau of Construc- 
tion and Repair for the ingenuity of its proposed turret 
arrangement, and the skill with which constructive 
problems have been overcome; but with the experience 
of the “Oregon” and the later double-deck turret craze 
as object lessons, we believe that the better plan is to 
increase displacement so as to admit of at least 19 
knots speed, with a battery of ten guns so disposed that 
there can be no interference. 

If our experience has taught us one thing above all 
others in the past, it is that there is no short cut to 
battleship fighting power; which can be reached only 
by the broad road of liberal displacement. 

+ 0 


WHAT ARE ATOMS, FLECTRONS, AND IONS? 

The phenomena ot the Crookes tube, of Roentgen 
rays, and latterly of radium, inexplicable by the chemi- 
cal theories of a decade ago, have rendered necessary 
the coining of several new words, which have taken 
their place in the vocabulary of the modern physicist. 
We hear so much these days of electrons and ions and 
their relation to the old-time supposedly indivisible 
atom that the time seems ripe for a few simple defini- 
tions condensed from a recent paper by Prof. Soddy. 

The first and oldest conception of the ultimate unit 
of matter is the atom, the smallest particle of an ele- 
ment capable of separate existence. The essential feat- 
ure of Dalton’s conception was that the atoms of the 
same element are all exactly alike in mass and every 
other property, but are recognizably different from the 
atoms of any other kind of element. The statement 
will: be found in text-books of chemistry written long 
before the recent discoveries were: foreshadowed, that 
if it is ever found possible to transmute any one kind 
of atom, that is, any one kind of elementary matter, 
into any other kind, there is little doubt that the 
same-means would be sufficient to transmute or de- 
compose the other elements. 

The modern conception of the ultimate unit is the 
electron, and this, although by origin an electrical 
conception, is in reality a material conception no less 
than the atom of matter. The electron could be de- 
fined as the smallest existence known capable of isola- 
tion and of free movement through space. It is a defi- 
nite amount of “charge” of negative electricity; in a 
word, the smallest possible amount’ known to exist; 
for electricity, no less than matter, has been shown to 
consist of discrete: particles or units, and not to oc- 
cupy space continuously. Unlike the atoms of matter, 
only one kind of electron is Known, consisting of the 
same amount or charge of negative electricity with 
identical properties in all its various manifestations. 

It is certain that each atom of matter contains in 
the normal condition at l2ast one electron, which it is 
capable of losing, and conversely that 1t may unite 
with at least one electron more than it. normally 
possesses without deep-seated material change. An 
atom with one or more electrons less than it possesses 
in the normal state is positively charged and is often 
called a positive ion. Similarly an atom with one or 
more electrons in excess is a negative ion. 
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THE HEAVENS IN APRIL, 1906. 
BY HENRY NORRIS RUSSELL, PH.D. 

The star-map which accompanies this article was 
first published in this ‘magazine just twenty years 
ago. But it is quite as useful now as it was then, for 
the aspect of the heavens has not changed enough in 
the interval to alter the place of any star on the map 
by as much as 1-200 of an inch. It represents the sky 
as it would be seen by an observer lying flat on his 
back with his feet toward the south and looking 
directly upward. This is hardly a convenient position, 
and for practical purposes it is best to hold the map 
vertical, and turn it so that the part of the margin 
which corresponds to the direction in which one is 
looking is at the bottom. It will then be a very easy 
matter to identify all the more conspicuous stars. 

For example, if we face due west we will see Orion 
almost in front of us, low down near the horizon. To 
the right will be Taurus (the Bull) with the bright 
Aldebaran and the Pleiades and the still brighter 
planet Jupiter between them. On the opposite side 
of Orion is the Great Dog, Canis Major, with Sirius 
(denoted on the map by the Greek letter a, which is 
given it because it is the brightest star in the constel- 
lation). Above all these the Milky Way forms a great 
arch along the western sky. Following it from south 
to north we find first a few stars of the southern con- 
stellation Argo; then, after a blank space, the Little 
Dog, with Procyon; then Gemini, the Twins; then 
Auriga, the Charioteer; 
then Perseus, and finally 
the zig-zag line of Casse- 
opeia. 

Turning our map now so 
that the south is at the bot- 
tom, we may identify Leo, 
high overhead; then Can- 
cer, the Crab, to the right, 
with the fuzzy star cluster 
known as .the Beehive 
(Presepe in Latin). Below 
this is the head of the sea- 
serpent Hydra, whose un- 
gainly length stretches far 
to the southeast, including 
many faint stars: not shown 
on the map. On the back 
of Hydra stand the incon- 
spicuous group of: Crater, 
the Cup, and .the’ more 
prominent one of Corvus, 
the .crow. 

The constellation of the 
Virgin is well visible in the 
southeast and to the left 
of it is the Herdsman 
(Bootes). The star a in 
this constellation is Arctu- 
rus, one of the brightest in 
the sky. Below this is the 
semi-circle of the Northern 
Crown and parts of Her- 
cules and of Serpens, which 
are still rising. 

North of the zenith is the 
Great Bear, now admirably 
displayed. The Dipper can 
be easily identified on the 
map. Its two brightest 
stars, a and @, point toward 
the Pole, as is shown by the 
arrow. The Little Bear lies 
to the right of the Pole, 
and Draco, the Dragon, en- 
folds it in his coils. Ceph- 
eus, one of the less promin- 
ent of the circumpolar con- 
stellations, lies below the 
Pole, but he is brilliant 
compared with Camelopard, a modern constellation in- 
vented to fill the great blank between Casseopeia and 
the Great Bear. 


At 11 O'Clock: Mar.8 
At 104¢ O'Clock: Mar.16 
At 10 O’Cleck: Mar.23 


THE PLANETS. 

Mercury is nominally evening.star until the 4th and 
morning star after that date, but. he is too near the 
sun to be-seen until the latter part.of the month, when 
he rises at about 4:30 A. M. and is ‘visible before sun- 
rise. 

Venus is evening star and is once-more becoming 
prominent in our evening skies. At the beginning of 
the month she is in- Pisces and sets.only about an 
hour later than the sun, but as the weeks go-on she 
moves through Aries into Taurus and becomes steadily 
more conspicuous till at the end-of the month she 
remains in sight until after 8 P.-M. 

Mars is also an evening star in Aries and Taurus, 
setting a little before 9 o’clock in the middle of the 
month. He is a long way’ from the Earth—about 220 
million miles—but he still sends us as much light as 
a pretty bright star. 

Jupiter is evening star, in ‘aurus, not far from Mars 
and Venus, which are rapidly overtaking him. On the 
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1st he remains in sight until 10:30 P. M., but on the 
30th he sets a little after 9 o’clock. 

Saturn is morning star in Aquarius, rising at 4 A. M. 
in the middle of the month. Uranus is in Sagittarius, 
and comes to the meridian about 5 A. M. on the 15th. 
Neptune is in Gemini and sets at about 8 P. M. 

THE MOON. 

First quarter occurs at i1 P. M. on the Ist, full 
moon at 1 A. M. on the 9th, last quarter at 3 P. M. 
on the 15th, and new moon at 11-A..M. on the 23d. 
The moon is nearest us on the 10th and farthest away 
on the 25th. She is in conjunction with Neptune on 
the 1st, Uranus on the 14th, Saturn on the 19th (when 
an occultation is visible in South America), Mercury 
on the 21st, Venus on the 24th, Mars on the 25th, 
Jupiter on the 26th, and Neptune again on the 28th. 

A faint comet was discovered photographically by 
Kopff, of Heidelberg, on March 8. Calculation of its 
orbit shows that it is already moving away from the 
sun and from the earth, and that it will rapidly grow 
fainter and soon disappear. ; 

Giacobini’s comet and Brook’s comet are also still-in 
sight, but they are both growing fainter and are only 
of interest to telescopic observers. There is no other 
astronomical news of much interest. 

Princeton, March 12, 1906. 

$+ +e _______—_ 

PROPOSED BILL FOR THE EXTENSION OF PATENTS. 

A bill which provides for the extension of patents 


NIGHT SKY: MARCH & APRIL. 
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At 934 @'Cleck: March 30 


In the map, stars of the first magnitude are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a 
few), four-pointed; fifth magnitude (very few), three-pomted; counting the points only as shown in the solid outline, without the inter- 
mediate lines signifying star rays. 


has been introduced in both the House and the Senate 
through the efforts of the American Bar Association. 

As most patent attorneys know, the Act of 1836 con 
tained in ‘one of its sections a provision for the exten- 
sion of patents. During the twenty-five years of its 
life this provision afforded protection to many merito. 
rious inventors who had failed to obtain a suitable 
reward from their invention during the terms of their 
patents. For some unknown reason this particular 
section providing for the extension of patents was 
repealed in 1861. 

In the opinion of the American Bar Association’s 
committee on patent, trade mark, and copyright law, 
a. la-- permitting extension is an important requisite 
of our patent system. It is claimed that inventors are, 
as a class, in advance of their age. They enter a field 
already occupied by old devices, which in most cases 
must be displaced before the new invention can be 
introduced. This is a work of time, during which the 
patent is running. When the public has finally come 
to realize the value of the invention, the patent is 
often ready to expire. Or, if the invention goes sooner 
into use, the patent is infringed, and litigation must 
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be begun and prosecuted to the end before the inventor 
can control the use of his invention and realize a profit 
from it. Sometimes infringement suits consume the 
entire term of seventeen years. 

If the bill in question ever becomes a law it is 
obviously important that it should provide for exten- 
sions only in proper cases, and that the rights of the 
public should be carefully guarded so as to prevent 
the undue creation of oppressive monopolies. In the 
opinion of the American Bar Association, an applica- 
tion for an extension should require: 

1. Evidence that the patent was valid when granted. 

2. That the inventor has, through no fault of his 
own, reaped but a small reward from the invention, 
either because he was ahead of his age, or because the 
patent was infringed and that the litigation in which 
the validity of the patent was tested consumed many 
years of its life. 

3. That no rights in others have arisen which would 
make it inequitable to extend the patent. 

4. That the public will be benefited by the granting 
of the extension. 

5. Application for extension should be published 
and everyone having an interest given an opportunity 
to oppose the extension if there is just cause for doing 
so. If an opposition is filed and on evidence the com- 
missioner decides that the extension should be allowed 
or refused, the opponent or the patentee should be per- 
mitted to appeal to the Court of Appeals of the Dis- 
trict of Columbia in usual 
course to review the deci- 
sion of the commissioner. 

6. The commissioner. of 
patents should always exer- 
cise discretion. as to the 
granting of extension, and 
should do so only in cases 
where the proofs conform 
to the foregoing require- 
ments. 

———- #4 
PEOPLE WHO HAVE EATEN 
BOOKS, 

Among the ‘causes that 
contribute to the destruc- 
tion of books, says an Ital- 
ian writer, Americo Scar- 
latti, there is one very 
curious one that may be 
called bibliophagia., No ret- 
erence: is intended to the 
mice that once destroyed in 
England an entire edition 
of Castell’s - “Lexicon Hep- 
taglotton,” but. to human 
beings, who have literally 
devoured books. 

In 1370 Barnabo Visconti 
compelled two papal dele- 
gates to eat the bull of ex- 
communication which ‘they 
had brought him, together 
with its silken cords and 
leaden seal.: As the bull 
was written on parchment, 
not paper, it was all the 
more difficult to digest. A 
similar anecdote was relat- 
ed by Oelrich, in his “Dis- 
sertatio de Bibliothecarum 
et Librorum Fatis” (1756), 
of an Austrian general, who 
had signed a note for two 
thousand florins, and when 
it fell due, compelled his 
creditors to eat it. The 
Tartars, when books fall 
into their possession, eat 
them,: that they may ac- 
quire the knowledge contained in them. A Scandi- 
navian writer,-the author of a political book, was com- 
pelled to choose between being beheaded or eating his 
manuscript boiled in broth. Isaac Volmar, who wrote 
some spicy satires against Bernard, Duke of Saxony, 
was not allowed the courtesy of the kitchen, but was 
forced to: swallow them uncooked. -Still worse was 
the fate of Philip Oldenburger, a jurist of great. re- 
nown, who was condemned not-only to eat a pamphlet 
of his writing, but also to be flogged duing his repast, 
with orders that the flogging should not cease until 
he had swallowed :the Jast crumb. 

r+ 

The defects in the. Italian railway service, instead 
of decreasing since the-railways have been taken over 
by the State, are becoming more and more intolerable, 
says the Milan Times. Passenger trains are hours.be- 
hind their schedule time, and the goods service sim- 
ply baffles criticism.. As an instance, one may. state 
that it is now not an unusual occurrence for truck- 
loads ‘to:take a.month or more to get. from Genoa to 
their Milan destination, At times the grain service 
to Switzerland has been practically suspended. 
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ELECTRICAL MUSIC. 

By means of a system proposed by Dr. Thaddeus 
Cahill, music is generated at a central station in the 
shape of electrical vibrations and thence distributed 
by means of wires to a thousand, or several thousand, 
hotels, clubs, and parlors, in each of which music is 
heard as if the performers were present in the room. 
The music is produced at a central station entirely by 
means of electrical apparatus, and without the inter- 
vention of pipe, reed, or string. And it may be heard 
wherever a wire can be run. The music rendered in 
hotel or parlor is not the whisper of the telephone nor 
the characteristic sound of the graphophone or phono- 
graph, but pure, clear notes and chords, as loud as if 
an orchestra were on the spot. 

Objectively, sound is merely a vibration of the air, 
and it has long been known to scientists that there is 
a definite relation between the frequency of vibration 
and the pitch of the resulting sound or note. It is 
possible also to produce electrical vibrations that shall 
correspond in frequency with a given note. 

Dr. Cahill, the inventor of electrical music, appears to 
have combined the principles of acoustics and electric- 
ity and so used them as to produce what may be called 
electrical music. His music-generating system differs 
from previous means of producing music in that it is 
purely electrical. Heretofore music has been produced 
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by strings, reeds, pipes, or other tuned sounding bodies, 
which set the air in vibration. By the Cahill system, 
however, the music is initiated as electrical vibra- 
tions; the expression is controlled by electrical means; 
it is distributed in the form of electricity, and, finally, 
is turned into aerial vibrations or audible music on 
the premises of a thousand different subscribers, and 
at widely different points—many miles apart, it may be. 

A visit to the laboratory and factory of Dr. Cahill] in 
Holyoke, Mass., reveals an-elaborate electrical appa- 
ratus. He has been engaged in perfecting this appa- 
ratus for years, with the assistance of his brothers, 
Messrs. George Frederick and Arthur T. Cahill, and 
it seems now to have reached the commercial stand- 
point. That the installation has long since passed 
the experimental stage will be appreciated when it 
is known that there is now in use in the inventor’s 


One of the Tone-Mixing Transformers, 
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laboratory at Holyeke a central station plant contain- 
ing one hundred and forty-five directly-coupled in- 
ductor alternators. 

These alternators are arranged in eight sections or 


The Electrical Receiver Which Produces the 
Sound Waves. 


panels, each inductor being mounted on an eleven-inch 
steel shaft. The bed plate of the machine is built up 
of eighteen-inch steel girders, mounted on brick piers, 
and is more than sixty feet long. The switchboards 
are in ten’sections and contain nearly 2,000 switches. 
These are controlled from a distant keyboard through 
electro-magnetic action. There are numerous trans- 
formers, one of which is seen in one of the accompany- 
ing illustrations, and many rheostats and other regu- 
lating devices, including in the aggregate thousands of 


ELECTRICAL MUSIC. 


coils and sections. The whole plant weighs more than 
200 tons and has cost approximately $200,000. A sec- 
ond large apparatus is also well under way. 

The inventor’s first complete apparatus, parts ‘of 
which are shown in the illustrations, was built in 
Washington some years ago. The larger work has 
been done at. Holyoke, where the Cahill laboratory has 
been located for the last four years. 

It is not possible in the present article to describe 
the mechanical details embodied in the construction 
of so large and complicated a mechanism. A mere 
outline of the general features can be given in one 
article. The generating set consists of -a number of 
alternating-current generators—one for each note of 
the musical scale. Each of these generators produces 
as many electrical vibrations per second as there are 
aerial vibrations per’ second in that note of the musical 
scale for which it stands. 

The generators .are inductor-alternators and of very 
simple construction. The fixed or stator part of each 
earries both the field and the armature windings. The 
rotors are mounted upon shafts; the shafts are geared 
together; and the number of-teeth or poles:in the sev- 
eral rotors and the angular velocities of the shafts are 
suitably arranged so as to produce the notes of the 
compass through five octaves. The tuning is remark- 
ably good, and from the nature of things, absolutely 
unchangeable. It is interesting to note that while in 
the past it has been very difficult ‘to measure, with 
scientific accuracy, the energy of any note or sound, 
the power of these generators can be easily deter- 
mined with the ordinary electric measuring instru- 
ments. Several of the generators for single notes are 
said to-have an output of from 15 to 19 horse-power. 
When it is remembered that one man can supply energy 
for a great pipe organ, with its many pipes speaking 
at once, some idea may be obtained of the number of 
receiving stations that can be supplied from an appa- 
ratus in which a single note has many horse-power 
behind it. 

From the battery of generators one naturally goes 
next to the keyboards on which the musician plays. 
These are in a different room from the running parts 
of the machine so that the piayer may not be dis- 
turbed by the hum of so many generators. From the 
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latter a maze of wires lead through the walls to the 
keyboards, at which the performer sits. 

The keys operate electric switches so as to bring the 
several alternators into action on the lines or mains, 
as required. Across these lines or mains receiving 
telephones are connected in parallel, similarly to the 
way incandescent lamps are wired. With each re- 
ceiving telephone a large paper horn is used. Thus, 
the depressing of a key throws upon the line the set 
of electrical vibrations corresponding with that note 
of the musical scale for which the key stands, and a 
loud, clear tone sounds forth from the receiver. The 
alternators are especially constructed to produce 
sounds whose purity and musical beauty strike the 
ear instantly. 

In the Cahill music room there are no musical in- 
struments in the sense in which that word has been 
understood heretofore. There is not a string or reed 
or sounding pipe in the whole apparatus. The vibra- 
tions produced ‘by the performer’s playing are wholly 
electrical, and it is not until such electrical vibra- 
tions reach the telephone’ receiver that any sound is 
produced. Yet if one had an electrical ear adapted 
to perceive electrical vibrations as one has an ear of 
living tissues to catch aerial vibrations, he would hear 
the music anywhere on the lines or mains without the 
necessity of a telephone receiver and horn to trans- 


The Rotor of One of the High-Frequency Inductor Alternators. 


form the electrical musical vibrations into audible 
music. 

The electrical music has been sent several times 
from the laboratory in one part of Holyoke, to the 
ball-room of the Hotel Hamilton in another part of the 
city, over ordinary telephone wires. Two receiving 
telephones in one of the dressing rooms transform 
the electrical vikrations into aerial vibrations and the 
whole ball-room is filled as with the strains of an 
In violin and ’cello pieces the listener 
hears the bow gliding across the strings—or thinks he 
hears it, for there is in fact neither bow nor string. 
The whole is purely electrical, yet the ear is almost 
right in its guess, for though the horsehair bow be 
absent, the living hand of the performer is controlling 
what answers to an electrical bow. The performer 
himself hears only the electrical music. He listens to 


A Group of Inductor Alternators, 


MARCH 31, 1906. 


a receiving instrument just ps his hearers do in the 
next block or miles away. 

One of the striking features of the electrical music, 
as heard in the Cahill laboratory in Holyoke, is the 
performer’s perfect control of the expression. The 
volume of sound seems to respond absolutely to his 
touch—in fact, the hearer soon becomes conscious that 
the soul of the musician is in his music. By the touch 
of the hand the performer controls the attack and 
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CHASSIS OF SLEIGH, SHOWING 12-HORSE-POWER, 4-CYLINDER, AIR-COOLED MOTOR CONNECTED THROUGH 
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mixing the required harmonics in the required propor- 
tions. A musician in Dr. Cahill’s laboratory showed 
a staff correspondent that a mere ground tone pro- 
duces a clear, pure fiute note, a ground tone with the 
third and fourth harmonics of suitable strength pro- 
duces the sound of a clarinet, while to imitate the 
violin all the harmonics up to the eighth were useful. 
Another combination of harmonics, in which the sev- 
enth and eighth are strong, gives the characteristic 
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A CHAIN AND TWO SPEED GEAR TO THE SPIKED DRIVE WHEEL AT THE REAR, 


sostenuto and varies the note at every instant. The 
musicians at the Cahill laboratory produced very good 
vibrato effects, and crescendos and diminuendos not 
inferior to those produced by a good violin. 

The singularly pure quality of. the tones and the 
remarkable control over them which the performer 
possesses take the listener by surprise. It is a 
curious system in which a battery of powerful alter- 
nators at a central station may be used to vibrate 
diaphragms all over a great city, producing music in 
thousands of homes, while the electrical forces are so 
perfectly under the control of the performer’s fingers 
that they respond to their musical feelings more per- 
fectly than any existing instrument, saving the violin, 
viola, and ’cello. It is said to be as easy for a musi- 
cian to recognize a friend’s touch a mile or fifty miles 
away, as if he were playing a violin in the next room. 

Perhaps one of the nicst ‘remarkable features of this 
new art is the “tone mixing” or “tone building.” 
Prysicists have known for some time that most musi- 
cal sounds were composed of several parts or ele 
ments and that the different tone qualities or tone 
colors resulted from the presence of different over- 
tones or harmonics in combination with the funda- 
mental or ground tone. Thus, when a single key is 
struck on the piano, the tone is composed of several 
different sets of vibrations, from the lowest of which 
it receives its pitch-designation. This is called the 
ground tone, fundamental, or first partial, while the 
other elements are called overtones or harmonics, and 
it is well known that if the ground tone is represented 
by n, the overtones for the lower notes of a piano will 
be 2n, 3n, 4n, 5n, ete. The timbre or quality of the 
note, then, depends upon the harmonics which enter 
into it and their respective strengths. Now, in the 
musical instruments of the past the tone-color ‘or 
quality is dependent upon many things. In the piano, 
for instance, the kind of wire used, the manner in 
which it was drawn and tempered, the tightness with 
which it is strung, the manner of attaching to the 
soundboard, the shape, material, and nature of the 
soundboard, the weight and hardness of the hammer 
with which it is struck, the place where it is struck, 
etc., each plays its part in, and has an effect upon, 
the sound produced. The same general principle 
applies to other musical instruments. In Dr. Cahill’s 
electrical. music system, however, the different ele- 
ments of a tone are generated separately and blended 
at: the will of the performer in such combinations as 
he may desire. A:number of inductoriums or tone 
mixers serve to build up from the simple or sinusoidal 
waves of the alternators complex ‘resultant vibrations. 
Thus, several alternators contribute their waves to 
produce a single note, when that is of a rich or string 
quality. Several such notes on a single keyboard are 
combined electrically into more highly composite 
vibrations, which, when they reach the ear, appeal to 
it as musical chords of great beauty. In some cases 
the complex vibrations from different keyboards are 
further combined into still more highly composite 
vibrations, so as to produce several voices or parts, as 
a violin and -a ’cello, or a clarinet and flute,-in the 
same receiver at the same instant. Some of these 
superpositions of vibrations are produced conductively 
and some magnetically. 

This system of building up the quality of tone de- 
sired by mixing with the ground tone one or. many 
harmonics, with any strength desired, opens up a new 
field of timbre control. The wood-wind, brass, and 
stringed tones of the orchestra are easily produced by 


blare of brass. In addition to reproducing the lead- 
ing orchestral tones, a skillful performer can mix the 
harmonics so as to produce musical timbres unknown 
before. These new qualities are a striking feature of 
the electrical music. 

It-is impossible within the limits of this article to 
enter upon any elaborate description of these tone-mix- 
ing or tone-building devices. Suffice it to say -that 
there are special forms of inductoriums, having usual- 
ly a plurality of primary circuits into which vibra- 
tions from different alternators are fed, and a combin- 
ing secondary circuit in which resultant vibrations are 
produced, equivalent musically and electrically to the 
several series of vibrations in the several primary cir- 
cuits. Some of these inductoriums have iron circuits 
almost. closed; others have open iron circuits; while 
still others are air-core transformers—entirely with- 
out iron. One of the illustrations shows a “tone- 
mixer” in which the electrical vibrations are com- 
bined: magnetically. 
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would respond to a current of six ten-millionths of a 
millionth (6/10,000,000,000,000) of an ampere, and 
Continental electricians have found even a weaker cur- 
rent sufficient. In the Cahill system, for loud tones, 
a current of an ampere is sometimes used for an in- 
stant in the receiver. 

In consequence, instead of a feeble sound in a tele- 
phone held to the ear, feebler often than the slight 
inductive noises of the line, a musical tone, as loud 
and clear as it is sweet and pure, fills the whole room, 
and the inductive noises of the line, which can be 
heard when a common telephone is pressed to the ear, 
cannot be discovered even by the closest listening. 
The sound, on the contrary, is absolutely sweet and 
pure. 

The electrical music is characterized by the follow- 
ing points: Perfect tuning; pure, clear tones that fill 
the room; qualities so closely resembling the principal 
orchestral instruments that they would be mistaken for 
them; new qualities, also, which it is impossible ‘to 
describe, and which must be heard to be appreciated— 
a singular attack, which is controlled by the per- 
former’s touch, and which seems at one instant to be 
that of a bow, at another that of a hammer on a 
string, at another that of a wood-wind, according to 
the effect which the performer desires to produce on 
the instrument that he -wishes to imitate; and last, 
and most important, the fact that the music, produced 
in the form of electrical vibrations, is divisible and 
distributable and can be produced at a thousand places 
simultaneously, with as much power in each as if an 


orchestra were on the spot. 
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A SIMPLE AND SPEEDY MOTOR SLEIGH. 

What appears to be a very promising solution of the 
motor sleigh problem is a machine of this sort con- 
structed recently by two residents of Springfield, 
Ohio—Messrs. Temple and Redmond. The inventor of 
the sleigh. appears in the photograph seated in the 
front on the left. As can be seen from the chassis 
view, power for driving the sleigh is obtained from a 
four-cylinder air-cooled motor of about, 12 horse-power. 
The cylinders of this engine are provided with air 
jackets through which a blower mounted-on the crank- 
shaft sends a forced draft for the purpose of keeping 
them cool. The engine drives a countershaft placed 
behind it, by means of bevel gears; and pinions on this 
countershaft mesh with spur gears, on a second parallel 
countershaft. The spur gears may be locked to their 
shaft by friction clutches, and thus two different speeds 
are obtained, since the driving sprocket is -keyed o 
this shaft and connected by chain with the caet 


MOTOR SLEIGH SAID TO BE CAPABLE OF MAKINt 35 MILES AN HOUR ON SNOW AND 90 MILES AN 
HOUR ON ICE. 


One thing that is to be emphasized in connection 
with this new music is that while the telephone is 
employed as a receiver it is not held to the ear. It 
would be bad for the ear if it were, when a loud note 
is sounded. The current in the receiver is literally 
thousands and at times millions of times stronger, 
measured in watts, than those to which an ordinary 
telephone receiver responds. Thus, Sir William 
Preece, superintendent of the British telegraph and 
telephone system, found that a telephone receiver 


paddle. This wheel has double rows of strong, sharp, 
steel blades which successfully grip the snow or cut 
into the ice beneath. The wheel is spring-pressed 
against the ground. It can rise 12 inches above its 
normal level and can drop still further, so that it has 
a vertical: play of something like 24% feet. The curved 
bar with teeth on the end, which is seen beside the 
drive wheel, acts as a brake when pressed against the 
ground. The long horizontal rod connecting this bar 
with the brake pedal in front is seen beneath the 
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sleigh, as is also a string of bells for the purpose of 
simulating the music of a similar horse-drawn vehicle. 
The long lever at the side operates the clutches fc. 
obtaining the different speeds. The sleigh is 14 feet 
in length and has runners 22 inches high. Its weight 
is 1,400 pounds. Its inventors claim for it that it has 
carried twenty people eight miles an hour through the 
snow. Its normal speed is from 20 to 35 miles an hour 
over good, well-packed roads, and carrying a load of 
from four to eight people. On ice, when fitted with a 
special wheel for speed, it will travel around 90 milés 
an hour, and the inventors claim that it has pulled 
two tons at a rate of speed of 36 miles an hour on ice. 
On account of the light weight and great carrying 
power, it should be of use at ‘some places in the Arctic 
regions and in all countries where it is possible to 
travel many months of the year on snow or ice. 
——_——ee 0 ee " 


THE NEW CUNARDERS. 


The Cunard Steamship Company are building their 
new twenty-five-kKnot transatlantic liners with the ex- 
pressed intention, among other things, of bringing 
back to that line the “blue ribbon of the Atlantic”; and 
that they will succeed in doing this is generally con- 
sidered to be a foregone conclusion. The fastest aver- 
age time for the eastward passage is 23.58 knots per 
hour. This record is at present held by the ‘Kaiser 
Wilhelm II.” of the North German Lloyd line, which 
ship also holds the distinction of being the longest, 
broadest, and deepest of the fast transatlantic liners, 
her length being 706 feet, her beam 72 feet, and her 
molded depth 52% feet. Her engines are of something 
over 40,000 horse-power when working up to their full 
power, as they did on the occasion when they drove 
this fine vessel day and night, for the whole eastward 
passage, at an average speed of 23.58 knots per hour. 

The builders of the new Cunarders have guaranteed 
that they shall maintain an average speed of 24% 
knots an hour for the whole transatlantic passage, 
and in view of the great size of the ships, their exceed- 
ingly fine underwater form, their great momentum 
when under way, and the enormous horse-power which 
their quadruple turbines will develop, 24% knots 
should not only be easy of accomplishment, but should 
be greatly exceeded, at least on the trial trip. Judging 
from the fact that recent turbine steamers have invari- 
ably exceeded their contract speeds, the new liners 
should make 25% knots on trial. It would not be sur- 
prising to see them touch the 26-knot mark. 

It is difficult to gather from a mere statement of 
dimensions an adequate idea of such great structures 
as these new ships will be, and to assist in appreciat- 
ing their size, we give a comparative table of eight of 
the largest Atlantic liners of the present day; while 
on the front page will be found a graphic comparison, 
in which one of these ships is shown standing on end 
amid a group of five of the most notable tall buildings 
in existence. 

Referring to the tabular comparison we note that 
the new ships will be larger on every point of com- 
parison even than the famous old “Great Eastern,” 
whose great depth and beam, even at the present day, 
exceed that of any ship afloat. Comparing the Cunard- 
ers with the largest ships that have yet been built, we 
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find that they are 61 feet longer than the “Baltic,” 
18 feet broader, and will have 11 feet more of molded 
depth; that is to say, their plating will be carried up 
one deck higher. Yet, in’ point of dead weight or dis- 
placement they will be only 3,000 tons larger than the 
“Baltic,” a fact which shows at once how greatly the 
under water body of these ships must have been cut. 
away and fined down in order to obtain the easy lines 
necessary to their great speed. The “Baltic” has main- 
tained 16.25 knots an hour across the Atlantic, when 
her engines were indicating 18,000 norse-power; but to 
drive the Cunarders 9 knots faster will require over 
four times as much power. : 

Our artist has brought together on the front page of 
this issue a group of some of the most famous among 
the loftiest buildings of the world. Of these, the Park 
Row office building, on lower Broadway, this city, is the 
smallest; and yet it only lacks 10 feet of being 400 feet 
in height, the measurement being taken to the top of 
the cupola above the dome. Fifty-eight feet above this, 
towers the gilded cross which surmounts the cupola 
above the gigantic dome of St. Peter’s cathedral at 
Rome; and we cannot refrain from ‘slightly digressing 
here from our subject to draw particular attention to 
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the vast size of this splendid architectural work of 
medieval times. Its great dome has a diameter of 
139 feet, and is so vast that it has a clear height from 
the floor of the church to the highest point of the 
interior of the dome of 333 feet. This means that if 
the American Surety Building, which is 82 feet square. 
and a trifle over 300 feet in height, were stood on the 
flaor of the cathedral and immediately below the cen- 
ter of the dome its cornice, although it would reach 
308 feet into the dome, would nowhere touch the ceil- 
ing. It is 448 feet from the ground to the top of the 
cross of St. Peter’s. Sixty-four feet higher than that 
are the finials which surmount the two great western 
spires of the famous Cologne cathedral. Both of these 
spires extend 512 feet into the air, and they form one 
of the most impressive features of this world-renowned 
Gothic cathedral, which in point of lofty dimensions 
holds the same pre-eminent position among Gothic 
cathedrals as St. Peter’s 
Renaissance cathedrals. The two tallest masonry 
buildings in the world are to be found in this country, 
one of these being the tower of the city hall at Phila- 
delphia, and the other the Washington Monument, at 
Washington, D. C. The top of the hat of the statue of 
William Penn which crowns the tower of the Philadel- 
phia bullding is 548 feet above the street level, and 7 
feet higher than this is the apex of the pyramidal top 
of the Washington Monument, whose height above the 
ground is 555 feet. If one of the new Cunarders were 
to be stood on end, its bow pointing heavenward and 
the buildings we have mentioned grouped around it, 
it would tower 231 feet above the highest of them. 
Incidentally, our drawing serves to show how big the 
mass of the ship would bulk even among the colossal 
structures that are illustrated. 

Of these two vessels, the one which is being built 
at the John Brown Company’s works, Clydesdale, is 
expected to be launched about July next; but it is not 
likely that she will be ready for her trial trips until 
the following spring. The other vessel, which is build- 
ing at Swan & Hunter’s yard, on the Tyne, will prob- 
ably be launched about September next and will be 
given her trial trip-in about a year from that time. 
As we mentioned in our last issue, it has been proposed 
by the company to call the first of these ships the 
“Lusitania” and the other the “Mauritania.” The an- 
nouncement of these names has been received very 
unfavorably in this country, on the ground that they 
are cumbersome and have no appropriate importance 
or significance. The SCIENTIFIC AMERICAN has sug- 
gested that the company revive those two grand old 
names “Britannia” and “Hibernia,” which were held 
by the first ships that carried the Cunard flag across 
the Atlantic. 

aan nE EEE SReaeinneen ci nha can 
The Death of Prof. R. Ogden Doremus. 


Prof. R..Ogden Doremus died on March 22, at the 
age of eighty-two. He was one of the best-known 
American physicists end chemists. After preliminary 
training at New York and Columbia universities, he be- 
came assistant to Dr. John W. Draper in the laboratory 
of the Medical School. In 1848 he equipped, with 
Charles Townsend Harris, a laboratory where he lec- 
tured to students of the College of Pharmacy, of which 
he had‘been elected professor of chemistry. This was 
probably the first laboratory of its kind founded in 
America. From 1853 to 1903 he was professor of chem- 
istry. and physics of the College of the City of New 
York. The laboratory which he designed for that 
institution has been a model for many a college labora- 
tory since established. & 

In his teaching he was greatly aided by his power 
of speech. Ae was popular as a lecturer, illustrating 
his addresses with experiments.’ On one occasion at 
the Academy of Music, in 1855, he took daguerreotypes 
of all the persons in the boxes by an arc light and 


‘exhibited an induction coil with a 6-inch spark, a mar- 


velous achievement in those days.” 
Dr. Doremus was the first toxicological expert called 
in New York in a murder trial. For many years he 


‘was a well-known expert in litigation involving expert 


testimony. He was a member of the Medical Advisory 
Commission of the city, helped to found the munici- 
pal Department of Health and Bureau of Chemistry. 
He introduced the disinfection of ships by. the use of 
chlorine, and thus did away -with the necessity for pro- 
longed detentions at quarantine. 

—_——_ i —- 0 

, Scientific Circus Attractions. 

At the annual opening of the Barnum & Bailey cir- 
cus for this season on March 22, in this city, in addi- 
tion to the feat of Mlle. de Thiers traveling through 
the air gap in her inverted automobile (a novel feature 
last year), was the introduction of a new attraction 
styled “The Limit” or in Paris called “The Whirl- 
wind of Death,” both of which were illustrated and 
described in the ScreNTIFIC AMETICAN of October 14, 
1905. For carrying out this new feat an inclined 
plane about 40 feet long and 4 feet wide is used. 
This has a starting platform at the top, and at the 
bottom a reverse incline for guiding the vehicle up- 
ward. Under this is a combination of springs and 
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levers so arranged that when the miniature automobile 
travels down the incline at high speed a rear shaft 
on it impinges against two projecting release levers 
above the short upward incline, thereby releasing a 
large spring-operated lever lying nearly level with this 
incline. The lever gives a sufficient impulse upward to 
the rear of the vehicle to cause the latter to rotate one 
revolution in the direction of its length while pass- 
ing through an air space of approximately 25 feet. 
The machine is timed to land in its normal position 
upon a thickly-padded, guarded platform, where it 
gradually stops. Of course the young woman who 
risked her life was strapped firmly to the vehicle. The 
act was very successfully carried out and showed skill 
in securing the right degree of momentum and the 
correct operation of the mechanism. Were it not for 
the special apparatus at the bottom, the vehicle would 
fly off into air space in its normal position and land 
on the platform beyond. The act occupied about four 
seconds. : : 

Another new feature was the operation of a gasoline 
automobile runabout by acrobatic experts much on 
the plan of bicycle trick riders. 

= eR Connery nee E 
_ A Dash for the Pole in an Airship. 

Mr. Walter Wellman, that notable explorer and 
journalist who has twice gone to the Arctic regions in 
attempts to reach the North Pole, expects to start 
from Spitzbergen the first of August on a third ex- 
pedition, which will travel through the air in the 
largest dirigible balloon ever built. The envelope of 
the balloon is being constructed by Louis Goddard, of 
Paris. It is to consist of two layers of rubber-covered 
cotton and one layer—the inside one—of rubber-cov- 
ered silk. In its central zone, which is the strongest, 
the envelope is to have a tensile strength of 2,800 
kilogrammes per square meter (about 575 pounds per 
square foot) thus giving a factor of safety of 6 to 1. 
The average factor of safety is 5 to 1, as against 34% 
to 1 of the Lebaudy airship. The form of the balloon 
is to be maintained by an interior ballonette filled 
with compressed air by means of a _ 5-horse-power 
motor and compressor. On account of the triple rub- 
ber layers (which are lapped one inch at the seams 
and sewed together, and the stitching then covered 
with cemented strips) the leakage of gas is guaranteed 
not to exceed 1% per cent per day. The amount of 
fuel and supplies consumed daily will more than 
counterbalance this. The length of the gas bag will 
be 50 meters (164.04 feet); its greatest diameter, 16 
meters (52.49 feet); its surface, 1,960 square meters 
(21,098 square feet); its capacity, 6,850 cubic meters 
(224,244 cubic feet) ; and its lifting power (with gas 
having a lifting power of 1,130 grammes per cubic 
meter) 7,240 kilogrammes, or 16,000 pounds. The 
weight of the balloon is 2,860 pounds, while the frame- 
work, steel car, motors, and all other paraphernalia 
bring this up to a total of 7,500 pounds. This leaves 
an available lifting power of 8,500 pounds for the 
crew of 5 men, three or four motor sledges, a metallic 
boat, and all supplies. 

The airship is to have two 4-cylinder water-cooled 
gasoline motors of 55 and 25 horse-power. The larger 
motor drives a forward propeller through reduction 
gearing, and the smaller one a propeller at the rear in 
the same manner. A speed of 15 miles an hour will 
be obtainable with the 50-horse-power motor, and 19 
miles an hour with both. The total distance to be 
covered is about 1,200 miles, while the 5,500 pounds’ 
of gasoline to be carried should drive the airship 
nearly twice this distance. This fuel is sufficient for 
a 140-hour run of the main motor. 

Should one motor break down beyond repair, the 
travelers can use the other one; and if the airship 
gives out from any cause, the travelers can take to the 
sledges. A wireless telegraph outfit is to be taken 
along, so that communication can be maintained with 
the base as long as possible. 

At a meeting of the New York Motor Club on March 
23, Mr. Wellman explained fully his plans for the 
trip, and showed how he has tried to provide for every 
contingency. The airship is to be transported to 
inflated there, and experimented with 
during the month of July. If everything works satis- 
factorily the dash will be made in August and pro- 
visions will be carried sufficient for 75 days. Every- 
thing has been so carefully planned by Mr. Wellman, 
who has an intimate knowledge of what is required, 
that the expedition through the air, if not altogether 
successful, bids fair to be by no means a dismal fail- 
ure. e : 

OOo 
A New Comet, 

A cable message dated March 19 has been received 
at Harvard Observatory from Prof. Kreutz at Kiel, 
stating that a comet was discovered by Ross at Mel- 
bourne, 1906, March 17 d., 914, G. M. T., in R. A. 2h. 
3m. 52s., and dec. —7 deg. 41 min. Daily motion in 
R. A., +3m. 36s.; daily motion in dec. +1 deg. 10 min, 
The physical appearance of the comet is as follows, 
viz.: Circular, 3 min. in diameter, magn. 8, some 
central condensation. 
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A Standard of Light, 
To the Editor of the ScIENTIFIC AMERICAN: 

May I offer an amendment to my previous article on 
a standard of light which you were so kind as to 
publish? 

The information given by you that selenium is 
mostly atfected by greenish-yellow rays suggested my 
looking up the elements found in that part of the spec- 
trum. Finding barium, calcium, sodium, strontium, 
and the other less common elements of that part of 
the spectrum, impracticable to use in an alloy, it 
occurred to me that from their nature the oxides of 
these elements might be suitable in connection with 
an oxygen-hydrogen flame. IRVING G. CHATFIELD. 

Forestville, Conn., March 16, 1906. 
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Preserve Niagara Falls. 
To the Editor of the ScrENTIFIC AMERICAN: 

I was interested in the Western letter of some weeks 
ago advocating the extension of the franchise for the 
use of Niagara for power. It argued that, as there is 
a waste of millions of horse-power, it should be used 
for.financial gain to some one. The primary object of 
making money is to gain happiness—the goal for 
which the millionaire capitalist is striving as well as 
the common laborer who hoards his earnings for years 
that he may able to visit Niagara—the paragon of 
Nature’s wonders. The only question, then, to decide 
is whether the money obtained from the utilization 
of Niagara’s power will bring more happiness to the 
human race than Niagara preserved as it is as a won- 
der of the world. 

Let me suggest: If Niagara is to be used up, bit 
by bit, for power, why not require all companies using 
the water to so construct the works that the water 
may be turned back into the river at will. If this 
were: done in each case Niagara could be made to do 
duty aS a wonder once a week at least, even if -all 
the water was used for power. For power to run the 
machinery of.the capitalists during the time Niagara 
did duty as a curiosity, storage electricity might be 
used—hbatteries being charged during the week by sur- 
plus power. These suggestions may. be visionary, but 
unless something’ is done Niagara is doomed. By all 
means, let us save Niagara. 

J. GREENE MACKENZIE. 

Ethel, Mo., March 12, 1906. 

See + oe -- 
The Niagara Problem. 
To the Editor of the Sciunriric AMERICAN: 

In your issue of February 24, I was pleased to read 
a thoroughly sensible and practical article by Irvin 
A. Fort, North Platte, February 8, 1906, on the Niag- 
ara question. I have always been interested in the 
development of power in any form and particularly in 
large units. Several months ago I had the opportunity 
of listening to a lantern lecture by a geologist at Ot- 
tawa. The subject was to save the Falls (?). The 
gentleman speaking was much better versed on rock 
formation than engineering principles, and, although 
he allowed the engineers some credit for the wonder- 
ful plants, he deplored the waste of power both from 
overflow and not placing the turbines as low as pos- 
sible, thus losing several feet of “head.” -The over- 
flow was the old yarn, that because a few buckets of 
reserve water are seen coming out at the upper level, 
therefore, immense power is being wasted, these peo- 
ple rarely watching long enough to observe times when 
this flow entirely ceases owing to the full capacity be- 
ing called upon. The other-story about the turbines 
not being set as low as possible was a direct insinua- 
tion upon engineering ability and was backed by sev- 
eral diagrams showing a drop of nearly twenty feet in 
the race-way over a mile in length which emptied 
directly into Lake Ontario. The idea probably was 
that one or two feet would have done just as well, as 
water will generally seek its level, but in this case its 
level is required to be found in a hurry as there is lots 
more coming every second. The only wonder to me is, 
that the gentleman did not advocate placing the tur- 
bines on a level with the bottom cf the lake, thus add- 
ing several hundred feet to the drop. I entertain aa 
idea—perhaps mistaken—that if ever coal and other 
heating agencies were to become unavailable, these 
same agitators for the beautiful would change their 
tune to a more practical strain when cold weather set 
in. Any figures given above are merely illustrative, 
as I failed to take notes on the occasion mentioned. 

W. L. MCLAREN. 

Guelph, Ontario, Canada, February 27, 1906. 

2 jh cag gg 
The Date of Easter. 
To the Editor of the ScreNntTIFIC AMERICAN: 

Recent queries on the subject of Easter have aroused 
my curiosity, and as’ the Church’s rule for the adjust- 
ment of the embolismic lunations is the simplest pos- 
sible, I thought it might be interesting to reduce it to~ 
a general formula. ‘Easter Sunday being the first Sun- 
day after the 14th day of the “first month,” or Nisan, 
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the work depends on locating the latter day. The 


following is the result: 
Y=mi19+R=48+r N=4n+t 
N-15=25p+q q=8r+r 
N+19R +29n-+ 22p + 294 +10=m.30+v 
6N + 20+6U+6u+4=m.%7+w 


Y is the numeric of the given year; N, the 
number formed by cutting off its last two digits; m.19, 
48, etc., the greatest multiples of 19, 4, etc., in the im- 
mediately preceding numbers. (When merely the mul- 
tiple is considered, it is m.19, m.7, etc.; but if the sec- 
ond factor is required, the multiple is written 48, 32, 
The quantities (R, 7, t, U, etc.) following the 
multiples, are the respective remainders obtained by 
removing the given multiples. Thus: 1906=m.19 + 
R=48 +r: dividing by 19 to remove m.19, we find 
R=6; on dividing by 4, we get S=476. For OS. 
the cycle being fixed, and every fourth year a leap 
year without exception, the formula reduces to this: 

IR + 15=m30+v 60+ 6v + 6=6m.7 + w 

Easter follows March 22 by (v-+w) days, where v 
depends on the date of the Paschal full moon, and w 
on the day ot the week upon which the latter falls. 
There are two exceptions, due to the shifting of the 
cycle to adapt it to the solar year. 

1. When v= 28 and w=6 with R»>10, we must 
subtract 7, making Easter the 18th instead of the 25th 
of April. The first instances of this are: 1954, 2049, 
2106. 

2. When v = 29 and w = 6, we must again subtract 7 
from the final result; putting Easter on April 19. The 
first instances are: 1609, 1981, 2076, etc. The reason 
for the difference in the formulas for 0.8. and N.S. is 
the change made in the adjustment. of the lunar cycle 
to the solar year when the calendar was corrected. 

As examples, find Easter for 340 and for 1884. 


(O.S.) 340=m.19 + R=4S +7, whence R=17, S= 
85, Y+ S=425=m.7+ U, and U=5. 
IVR + 15=—338=m.30+ v0; dividing by 30 
the remainder v= 8. 
6U + 6v+6=84=m.7 + w; whence we find 
w=0. : ; 
March 22 -+%t-+w=March 30, the date of 
Easter in 340 A. D. 

(N.S.) (As p is evidently zero till the year 4000, we 
may disregard it, taking N—15—¢@.) 
1884 =m19+R=48+r; whence R=3, 
S=471; Y+8= 2355 =m.7+ U,andU =3. 
N=18>4n+t; whence n=4, t=2; N— 
15> 3%+ 7, or r=1. 
N +198 + 29n + 29% + 10 = 230 = m.30 + v; 
and v= 20. 
6N + 24+ 6U + 60+ 4= 254= m.7 + w; 
‘whence w= 2. 
March 22+ 20+ 2—=44= April 13, for Eas- 
ter Sunday, 1884. 


It may be noted that, since the Nisan new moon is 
never earlier than March 8 nor later than. April 5 
(ecclesiastical reckoning), the Paschal, full moon, or 
that first following March 20, and..which marks the 
14th of Nisan, cannot fall earlier than March 21, nor 
later than April 18.. This ‘makes March 22 and April 
25 the Easter Sunday limits. ¢ 


Y+S=m.7+ 0 


bres 


Gauss has worked out..a set. of Easter formulas, to’ 


be used with a-table of. constants given by him, and I 
find on comparing the two exceptional cases, that: my 
v and w are the same.as his wu and v; for the rest, 
however, the formulas are different, and as these re- 
quire no-table I think them preferable. The week-day 
formula incorporated in. these Easter, formulas I have 
for all dates from the institution of the Julian calen- 
dar, 45 B. C., until another change shall be made in 
the Gregorian calendar. This I will gladly furnish if 
any are interested. 

I have been a diligent reader of the ScIENTIFIC 


AMERICAN for years; and one thing I have always ap- - 


preciated has been the sound judgment (and I may 
also say the patience on many occasions) displayed by 
the query editor. G. P. Bryan, 8. J. 

College of the Sacred Heart, Denver, Colo., March 1, 
1906. : ; 


The Current Supplement. 

The current SuprLeMuntT, No. 1578, opens with a 
conclusion of Mr. W. J. Harding’s thorough review 
of the development of the torpedo-boat destroyer. The 
last installment of Mr. J. E. Petavel’s instructive 
paper on the pressure of explosives is likewise con- 
cluded. The concrete user will find much that is of 
value in O. U. Miracle’s excellent little paper on the 
causes of failure in the concrete block business. An 
entertaining article containing much curious informa- 
tion is that on the forerunners of the automobile. lt 
seems that even as early as 1460 automobiles were not 
unknown. Of further interest to the automobilist is 
an account of the metals used in automobile construc- 
tion. The metallurgist will find in an article on man- 
ganese bronze and its manufacture much that is new. 
Researches on metals of the platinum group are dis- 
cussed by Prof. Henri Moissan. 


/ 
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Science Notes. 

A little more than a year ago there died in Jena, 
that world-famous town, Prof. Ernst Abbe,. who has 
had no small share in making Jena so well known 
to the entire civilized world. At the time of his death, 
papers and magazines contained full accounts of the 
life and work of this truly remarkable man, reciting 
in detail his numerous contributions to science and his 
successful experiment in organizing an industrial en- 
terprise upon distinctively new lines. Since that time 
the feeling that here was a man whose work has been 
for the good of mankind and whose memory should be 
fittingly honored, gathered strength until there was 
appointed a committee to take charge of soliciting 
funds for the purpose of erecting in his native town, 
between the Volkshaus erected by him and the Zeiss 
works, a statue as a memorial. The names of a num- 
ber of American scientists and business men who had 
had dealings with the Zeiss works were included in 
the committee named. We in America seem very far 
off from the little German town where the statue to 
Abbe is to be placed; and one might think it of little 
account whether we help to erect. the statue or not. 
But this is a unique occasion, as Abbe was a unique 
man, and most of us who know anything at all about 
him will consider it a privilege to be able to contribute, 
be it ever su small a sum, to the statue that is to per- 
petuate his form to posterity. Contributions may be 
sent to this office or to the Bausch & Lomb Optical 
Company, Rochester, N. Y., the American agents of the 
Zeiss works. 

In the course of their researches upon spring water, 
Messrs. Dienert and Bouquet had occasion to make a 
number of measurements as to the radio-activity of 
several springs which go to form the Avre, one of the 
streams serving for. the water supply of Paris. To 
carry out the measurements they used an electroscope 
apparatus of. the Elster.and Geitel type. First, they 
determined the fall of potential which is obtained by a 
certain quantity of distilled water after one hour, thus 
giving the normal activity. In the second case they 
replaced the distilled .water by an equal amount of 
spring water and made the, same reading. Subtracting 
from the latter the normal. activity we have the fig- 
ure which is due to the spring water in question. The 
results which they obtained show that the water of the 
Avre is slightly radio-active, and the Breuil spring is 
stronger than the others. On coming out of the 
ground, it. seems that the water of the spring contains 
the emanation which it dissolved out of the soil in 
the most concentrated state. Around the springs has 
been built a masonry vault, and it is to be supposed 
that the air within such chambers is strongly radio- 
active. They found this to be true, and in the case of 
the Breuil spring the air was over seven times as 
radio-active as the air of the laboratory, comparing 
by the electroscope method. Seeing that at certain 
points, as for instance when coming out of the soil, 
the springs seem to concentrate the emanation which 
they have collected from the soil, we may be able to 
use this method for revealing the presence of under- 
ground springs, and the authors are now engaged in 
making researches to this end. 

A curious effect was noticed in connection with a 
kinetograph view which was taken in Germany not 
long ago. It was obtained at the time of the visit of 
the King of Spain to Berlin and represented the en- 
trance of the procession into the city. The horse 
guards led off, then a line of carriages and lastly a line 
of mounted cavaliers. What was surprising about this 
view. was that while the carriages moved in the line of 
march as they should do, the wheels appeared to re- 
volve slowly in the contrary direction, and thus the 
spectators had the impression that the vehicles were 
about to be dislocated and torn apart. In another 
view of the same scene the wheels did not turn at all, 
or else swayed slightly to and fro about the center. 
This phenomenon is easily explained, although at first 
it puzzled nearly everyone. To take the views we 
photograph the objects. successively within at least 
one-tenth of a second and then project them in the 
same order on the screen. In the case of a moving 
carriage wheel the rotation, is suggested to the eye 
entirely by. the displacement of the spokes. But here 
the kinetograph may be completely at fault. For in- 
stance, in one of the views a spoke of the wheel occu- 
pies a well-defined position. In the following views if 
the second, third, and fourth spokes are made to 
occupy exactly the place of the first in their turn, the 
successive images of the wheel will not differ from 
each other. The spectator will therefore not have the 
sensation of the wheel’s movement. According to the 
relative speed of the wheel and the projection appa- 
ratus we may find that. the successive spokes have a 
slight advance or lag relative to the position of the 
first one and give the illusion that the wheel is turn- 
ing forward or back, as the case may be. 

_ 

The question of laying down a second track of rails 
along the Siberian Railway has been postponed until 
perfect order has been restored on the line. 
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BORING OUT COLUMNS IN SOLID ROCK. 
BY L. RAMAKERS. 

The method:-of extracting stones by means of wedges 
driven into them at intervals, or by explosives, is 
beginning to be discarded in quarries in favor of new 
processes. The system of sawing by helicoidal cable 
is becoming more and more widely employed. Utilized 
at first for forming an entrance to the lower part of 
strata in working shafts where there existed no en- 
trance with natural slope, it is employed at present 
for cutting out stone at the adit end of quarries and 
forming it into blocks. For guiding and carrying the 
cable, use is made of a tubular support provided with 
two channeled pulleys, one of them mounted upon a 
fixed support at the upper part, and the other upon a 
movable one sliding along the entire length of the 
tube. The displacement of the movable support is 


effected by a long screw parallel with the tube and 
which gives the wire the pressure necessary for the 
For the sawing of a detached 


sawing of the stone. 
block, the mount- 
ing of these tubes 
on both sides of 
the block is done 
very easily. But 
the case is en- 
tirely different 
when it is desired 
to saw in a 
stratum in which 
no_ break - occurs. 
In such an event 
shafts about thir- 
ty-six inches in 
diameter de- 
signed for the re- 
ception of the 
tubes are formed 
at the extremity 
of the length that 
it is desired to 
saw. In hard 
stone (such as 
bluestone) the 
shafts are driven 
at distances vary- 
ing from 35 to 50 
feet, while if it is 
a question of soft 
stone. they may 
be driven at a 
distance of 120 
feet from each 
other. 

The Société de 
Constructions 
Electriques de 
Charleroi’ (Bel- 
gium) is con- 
structing for the 
sinking of shafts 
a special drill 
actuated by an 
electric motor. 
The essential part 
of this machine 
consists of an 
iron plate cylin- 
der 140 inches in 
height and 36% 
in diameter, at 
the base of which 
is mounted a 
knife 12 inches 
in height. The 
knife also is cyl- 
indrical and upon 
its lower part are 
formed alternate 
teeth upon con- 
centric circumfer- 
ences. This arrangement of teeth in two rows permits 
the knife to attack the stone better, and to widen the 
space in which the cylinder moves. After the shaft 
is driven, the cylinder and the internal core of stone 
may be removed. 

The cylinder and knife system receives a circular 
motion of 50 or 60 revolutions through the interme- 
dium of a square rod to the upper end of which is 
keyed a helicoidal wheel, which engages with an end- 
less screw upon the shaft of the electric motor. 

The knife-carrying cylinder was formerly actuated 
by the helicoidal cable that saws the stone, or by any 
sort of electro-dynamic drive; but all such transmis- 
sions had certain faults, and their efficiency, moreover, 
was unsatisfactory. The endless screw is much more 
certain in its action, its operation noiseless, and its 
efficiency very high. Its axial reaction is produced 
upon accurately calibered steel balls. The square rod, 
through a sleeve, carries along the cylinder, and per- 
mits it to descend in measure as the work advances. 
The weight of the iron plate alone causes the descent 
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of the knife. The sleeve is held in the axis by a mov- 
able guide sliding in three uprights of U-iron, forming 
the frame of the apparatus. In order to facilitate the 
boring of the stone, some fine granules of tempered 
steel and some water are thrown from time to time 
into the groove of the drill. 

As the entire apparatus has to be often shifted, the 
motor is in no wise sheltered, and so it is of the her- 
metic type. It is from 20 to 25 horse-power. 

When the operation of boring is finished and it is 
a question of removing the cylinder and the internal 


- core, a hand windlass fixed to one of the uprights of 


the frame is employed. This windlass takes the cylin- 
der by the upper part, while as for the core, a hook is 
first inserted therein, after which it is broken by 


- driving wedges into the groove formed in the drill. 


When it is desired to bore deep holes, a second cylin- 
der of 140 inches diameter may’be superposed; and 
sometimes even a third and fourth are added. In this 
way shafts of 50 feet in depth have been sunk. Asa 


Portions of a Granite Core Extracted by Circular Cutting. 
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general thing, however, the boring is not done to a 
depth of more than 25 or 35 feet. 

The advance of the work varies greatly with the 
hardness of the stone.. At the Hainaut quarries (Bel- 
gium) where blue-stone is extracted, the above-named 
establishment has installed a type of drill capable of 
driving a 13-foot shaft in ten hours. 

ee 

A Seven-Ton Pump as Evidence of Patentability. 

Sometimes the rigors of Patent Office procedure are 
not without their humorous side. A New York attor- 
ney filed an application for improvements in a cen- 
trifugal pump. The Patent Office declared the inven- 
tion inoperative and demanded a working model. The 
Patent Office was requested to send an examiner to 
Trenton to inspect the machine in actual operation. 
But this the Patent Office refused to do. The attorney, 
therefore, politely sent a seven-ton pump to the Patent 
Office—sent it, moreover, from Trenton to satisfy a 
skeptical examiner. Twenty-one men were required to 
get it into the examiner’s office. 
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ARTISTIC FRENCH TAXIDERMY, 
BY JACQUES BOYER, 

Time was when museums of natural history were 
filled with stuffed animals, mounted in stiff, unnaturai 
attitudes, veritable caricatures of the creatures which 
they professed to represent. It was deemed sufficient 
to rub skins with arsenical soap and stuff them with 
hay or tow, and Agassiz was justified in writing: 
“Stuffing a skin is equivalent to destroying it.” 

The taxidermist of to-day, on the contrary, takes 


‘great care to preserve the appearance of life and to 


mount single animals and groups with all possible 
realism. 

Artistic taxidermy had its- beginning some twenty 
years ago when Jules Vernaux mounted a group of 
lions attacking an Arab courier, which created a great 
sensation. -Soon afterward, Mr. William T. Hornaday, 
who had been sent by a great London firm to the East 
Indies to study the orang-outang in its native forests 
and to collect skins and skeletons, determined to re- 
produce some of 
the curious scénes 
that his pencil 
had caught. On 
his return he 
composed a mas- 
terpiece which 
was purchased by 
the American Mu- 
seum of Natural 
History in New 
York. It repre- 
sents two mala 
orangs fighting 
for the possession 
of a young fe- 
male that is 
shown _ fleeing 
from her nest in 
a treetop, wit 
her baby clasped 
to her breast. 
One of: the rivals 
has overpowered 
the other and is 
biting: his hand. 
The face of the 
vanquished com- 
batant is distort- 
ed. with rage and 
pain. Several 
simian _ specta- 
tors awakened by 
the fray, are 
viewing. the scene 
from their arbo- 
real. homes. The 
group is a sculp- 
tural monument 
worthy of Barge 
or Frémiet. 

French taxider- 
mists soon fol- 
lowed the exam- 
ple of Vernaux 
and his success- 
ors, notably 
Hornaday, Ward, 
and Dyche. 

The old absurd- 
ities were aban- 
doned and the art 
has now reached 
a high degree of 
perfection in 
France. 

The tools of the 
taxidermist are 
simple. They 
comprise sharp 
scalpels, dissect- 
ing pincers, mallets, saws, files, scissors, awls or 
large needles for sewing, steel punches for perforating 
bones and claws, bristle brushes for applying antisep- 
tics, badger brushes for arranging fur and feathers, 
and iron wires of various sizes for supporting the 
specimens and attaching them to their pedestals. 

In preparing a large animal, like’a tiger, for mount- 
ing, the flesh is carefully dissected away and the bones 
are cleaned. Next, the skin is freed from adhering fat 
by scraping with a thin-bladed knife and rubbing with 
plaster. It is then soaked in an antiseptic bath 
(usually a solution of alum and common salt) which 
prevents the falling of the hair and the development 
of injurious insects. 

Skins of small animals, such as rats and squirrels, 
are coated inside with arsenical soap—a mixture of 
white soap with arsenic, camphor, and potassium bitar- 
trate, which was invented by the pharmacist Beceur. 

These manipulations, which vary somewhat accord- 
ing to the nature of the subject (mammal, bird, fish, 
or reptile) constitute, so to speak, the manual and me 
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chanical part of taxidermy. The artistic part is the 
mounting. 

The taxidermist first selects the wires which are to 
form the framework and support of the specimen. 
These are passed along the bones, and the legs, thighs, 
trunk, and neck are then stuffed successively. Cotton 
is used for small birds; tow, hay, or straw, for wolves, 
deer, horses, and other large quadrupeds. 
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skull and jaws with forms made of paper, which make 
it possible to imitate nature to perfection and more 
expeditiously than could be done with tow, especially 
for heads cf skins which are to be displayed flat, or 
used as rugs. 

Such artificial heads for common animals, including 
dogs, cats, wolves, foxes, deer, bears, tigers, and lions, 
are made in great numbers in a factory at St. Maur, 
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Painting the Paper Heads. 


The openings in the skin are now sewn up with 
strong waxed thread and the hair is combed over the 
sutures. Parts which are too prominent are flattened 
with the mallet and sunken parts raised by inserting 
an awl and using it as a lever. After all this the ani- 
mal must be arranged in a natural attitude. 

Modern French taxidermists prefer to repiave the 
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species. Tongues are made in a similar way and are 
colored by young apprentices. The parts having been 
finished with the file, polished and assembled, a deco- 
rator gives the finishing touch by applying the proper 
colors to the nostrils and the tip of the muzzle. 

The taxidermist buys these factory-made heads and 
puts on each the proper sterilized and wetted skin 
which he secures by a row of small tacks extending 
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A Naturalist “Pairing” Artificial Eyes. 
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near Paris, in the following manner: A plaster mold 
of the natural skull is lined with several sheets of 
paper, applied one by one and fastened together with 
glue. This paper cast, after drying, is very hard and 
tough. This work is done by women, and other women 
cast, in leaden molds, composition jaws with teeth, 
which exactly imitate the dentition of the various 


from the nose to the top of the head. Then he seizes 
the skin with pincers and stretches it over the cheeks, 
fastening it with more tacks. All these tacks are 
removed after the skin has become dry, but a row of 
nails inserted around the throat is allowed to remain. 
After drying, too, the head is combed and brushed and 
the painted parts are retouched, if necessary. Next, 
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the eye sockets are filled with wet tow in order to soft- 
en thelids. On the following day the tow is removed and 
the eyelids rounded. Glue is then applied to the in- 
terior of the eye sockets and glass eyes are inserted— 
yellow, blue, red, brown, or black, with round or oval 
pupils, according to the species. As commercial glass 
eyes made for the same species often vary in size, they 
must be carefully measured and assorted into pairs of 
eyes as nearly alike as possible. 

The preparation of birds is less difficult than that 
of mammals, but the preservation of their brilliant 
colors necessitates certain precautions. If stained 
with blood they are first washed with soap and water, 
dried with a fine towel, and dusted with plaster. When 
this has hardened it is removed, and the operation is 
repeated until the feathers have regained their original 
luster. Bird lime is removed by rubbing with olive 
oil or fresh butter, scraping with the scalpel, washing 
successively with strong potash-lye and pure water 
and drying with fine plaster. The removal of grease 
exuding from wounds demands still greater care. Sev- 
eral methods’ are given in technical works. The best, 
according to Boitard, consists in brushing the spot 
lightly with turpentine and washing it successively 
with potash, alcohol, and water. If all this fails, the 
damaged feathers must be replaced by feathers taken 
from another bird of the same species. 

The cleaning finished, the bird must next be care- 
fully measured before skinning, in order to preserve 
the correct proportions in the mounted specimens. 

Jn France, the incision needed for skinning is made 
along the median line, from the gullet to the abdomen. 
The skin is detached with the scalpel, scraped to re- 
move grease and bits of flesh, and brushed inside with 
arsenical preservative. 

After it has received a skeleton, consisting of a 
wire running from the head to the tail, with branches 
for the wings and legs, the skin is stuffed, beginning 
with the neck. The bird is now said to be “en peau,” 
or “in its skin.” If not mounted at. once it is wrap- 
ped in paper to protect it from insects, dampness, and, 
as far as possible, desiccation. If it is kept for several 
monihs it must be softened 
before mounting, in order 
that it may be posed effect- 
ively, with wings raised, tail 
spread, etc. Whatever the 
attitude chosen it is main- 
tained by linen bandages. un- 
til the specimen has become 
quite dry. 

The bills of some _ birds, 
notably the immense bill of 
the great toucan, fade slight- 
ly after death and must be re- 
touched. The same applies 
to the brightly colored feet of 
certain species. 

Snakes are usually extract- 
ed from their entire skins 
through the throat, but first, 
if the species is yenomous, 
the fangs are drawn and the 
poison glands are seized with 
pincers and cut off with 
scissors as close to the jaw as 
possible. Sometimes. it is 
necessary to make an incis- 
ion a few inches long in the 
belly in. order to remove all 
the flesh and viscera. After 
the skin has been treated 
with preservative it receives 
a spine made of wire wrap- 
ped with tow and is then 
stuffed, sewn up, and bent 
into the form desired. It is next washed with water 
or alcohol, dried with a towel and freshened by brush- 
ing with turpentine. After receiving glass eyes, 
wax poison glands, artificial fangs, and a coat of 
varnish it is ready for exhibition. Lizards are pre- 
pared in a similar manner. 

Large fishes, such as the shark and-the dogfish, are 
also treated in nearly the same way. Few small fishes 
are mounted in France, because there is at present no 
known method of preserving the brilliancy of their 
metallic colors. French taxidermists, therefore, prefer 
to preserve such specimens in alcohol or to prepare 
and mount their skeletons, which they do with rare 
skill. 

Such, in brief, are the methods now employed in 
French taxidermy, which tends more and more to be- 
come a highly artistic science. 

- 

What is said to be the highest dam in the world has 
been built on the Salt River, Arizona, -and will sub- 
merge and completely obliterate the town of Roose- 
velt. The work is well under way, and it is expected, 
says the Iron Age, that by 1908 the town will be 172 
feet below the surface of the water, It is expected 
that the head obtained will be the means of securing 
abundant power. A temporary power plant, a cement 
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mill, ice plant, lighting plant, and saw mill have been 
completed. A telephone line has been installed to the 
head works of the power canal, 18 miles above Roose- 
velt, and extended in the other direction to the site 
of the great dam, which is 30 miles from Phenix. 

> ot or 

NEW TYPE OF ARMOR-PIERCING SHELL, 

We show illustrations of a new type of armor-pierc- 
ing. shell which was tried recently at the proving 
grounds: of the Bethlehem Steel Company, makers of 
the shell, and gave remarkably good results. The 
problem confronting the manufacturer is to make a 
shell and fuse which will penetrate modern face-hard- 
ened armor, and burst after it has passed through the 
armor and is within the ship or fortification, as the 
case may be. Three elements enter into this problem. 
First, to protect the head of the-shell while it is forc- 
ing its way through the intensely hard, carbonized 
surface of the plate, and prevent it being shivered 
into fragments; secondly, to provide sufficient strength 
in the walls of the body of the shell to prevent their 
collapsing or crumpling up under the momentum of 
the after body of the shell; thirdly, to provide a fuse 
which will automatically delay its action until the 
shell is just clear of the plate and explode the charge 
at the critical moment, scattering the fragments 
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A PUZZLING BIT OF FOUNDRY WORK. 
BY C. METCALF. 

The job foundryman, whose work is usually of the 
most varied sort, occasionally meets with a particular- 
ly knotty problem. A case in point is illustrated in 
the accompanying engraving, which is a photograph 
of a double, grooved drum, recently made by the Met- 
calf Iron Works in South Brooklyn. It measures 5 
feet 6 inches on the larger diameter, 4 feet on the 
smaller diameter, and is 4 feet 9 inches deep... The 
drawings and specifications for the drum were rather 
meager, but the work did not promise any special diffi- 
culties. However, the apparently simple drum proved 
to be much more troublesome than we had imagined it. 
This was due to the fact that a connecting groove was 
required between the two drum faces, also that a deep 
flange was necessary at each side of the groove to 
prevent the cable from slipping off when winding from 
one drum face to the other. No patterns for the drum 
were supplied, and the only thing we had to work 
from was a Single blue-print. Our method of pro- 
cedure is illustrated by the accompanying engraving, 
which is really a composite view showing at the ieft 
half a section of the mold after being struck up, and 
at the right half the sweeps used in forming the mold. 
The process of loam molding, while common among 
founders, may not be familiar to many:of the readers 
of the ScreENTIFIC AMERICAN, and may, therefore, need 
a somewhat detailed description. : 

First a spindle plate was laid and a “transient” or 
removable spindle mounted to turn in a bearing in this 
plate. A board or sweep was secured to the spindle 
by means of a strap, and the spindle was then revolved 
so as to sweep up a bed for the bottom plate. On this 
plate. the brickwork was built. The sweep 1, shown 
by broken lines in the engraving, was now used for 
striking up a bearing for the lifting ring. This sweep 
was fastened to the board 2, which was later used to 
strike up the recess for the lower flange of the drum. 
A “crab-iron” was laid over this flange, and the brick- 
work was carried up to the height of the second flange 
of the drum. This brickwork was well plastered with 
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The Capped 6-Inch Shell Penetrated a 6-Inch 
Hard-Faced Krupp Plate and Burst About Six Feet 
Behind It. About 650 Fragments, Including Shell, 
Cap, Copper Band, and Fuse, Were Recovered. 


The 6-Inch Capped, Ribbed-Cavity Shell Which Was Loaded with Black Powder and Exploded 
Six Feet Behind a 6-Inch Kruppized Plate. 


NEW TYPE OF ARMOR-PIERCING SHELL. 


among the crew and upon the light interior structure 
and mechanism of the ship or fort. 

The-lower photograph shows longitudinal and trans- 
verse sections through a 6-inch armor-piercing shell 
of:the new type above referred to. It will be seen that 
instead’ of a circular cross section the interior wall has 
# ribbed outline. The ribbed form is adopted becatise 
of the kelief that these shells are stronger for pene- 
tration and-better able to withstand deformation or 
complete breaking up. The upper photograph repre- 
sents 650 fragments,.including shell, cap, copper band, 
and. fuse, which were recovered from a 6-inch capped 
armor-piercing ribbed cavity shell loaded with black 
powder after it had passed through a 6-inch Krupp 
plate and burst about 6 feet to the rear of it. The 
original weight of the shell empty was 102% pounds. 
The total weight of recovered fragments was 94 3-16 
pounds. The weight of the largest fragment recov- 
ered was 10% pounds, and the average weight of the 
fragments was 25-16.ounces. We are informed by 
Mr. John F. Meigs, to whom we are indebted for. our 
information and photographs, that not only have the 
ribbed projectiles proved better able to withstand the 
heavy end-on pressure, but the number of fragments 
into which the shell is burst is greater than when the 
shell cavity is circular. 


was used to sweep up the belt 
face of the drum as well as the 
upper flange and the bearing of 
the next plate. The sweep 3 
was now removed and sweep 4 
was secured to the spindle. The 
outer edge of this sweep was cut, 
as’ shown in the engraving, to 
form the spiral groove called for 
in this portion of the drum. 
This edge was protected while 
building up the brickwork, by 
means of a strip of wood bolted 
to the sweep and overlapping it 
a fraction of an inch. The over- 
lapping strip: served as a gage 
for laying the bricks at the 
proper distance from the sweep. 
After the bricks had been well 
plastered with, loam the protect- 
ing strip was removed, the set 
screws. fastening the straps to 
the spindle were loosened to per- 
mit axial movement of the 
spindle, and the sweep was sup- 
ported by. a “finger” bolted 
thereto, and resting on a spiral 
thread or ‘worm formed on a 
sleeve which was secured to the 
spindle. The sweep 4 was now 
revolved : about the stationary 
spindle and was caused by the 
worm to follow a spiral course, 
forming in a single turn the entire spiral groove of 
the smaller drum face. 

The process followed thus far is not unusual among 
founders. It. was-the next step-that. called for origi- 
nality. The connecting ‘groove leading to the larger 
drum required not only a spiral thread, but a scroll or 
snail to-carry it from the smatler diameter out to the 
larger one. A snail cam was therefore made of the 
form shown in the photograph. On the edge of this 
cam a thread was formed of the same pitch as that of 
the worm, namely, 254 inches. The layout of .this 
thread was in itself quite a difficult task. The cam 
was made of wood, and the: thread was smoothed up 
with a little oil and“ lead. Board No. 5 was now set 
to engage this cam 6, which was secured at the de- 
sired position on the spindle. The board was attach- 
ed to a pair of straps by means of bolts adapted to 
slide in slots in these straps. This permitted the out- 
ward movement of the board, while the straps were 
free to slide on the spindle to allow for. the necessary 
axial movement. A single turn on the stationary cam 
carried the sweep up to the position shown by dotted 
lines, thus completing the connecting groove. To in- 
sure easy working of this sweep a rope was tied to 
the outer end of the upper strap and fastened to a 
collar at the top of the spindle so as to support the 
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weight of the sweep. After the connecting groove had 
been completed, another difficulty arose due to the 
flange called for at each side of this groove. If the 
groove were continued on the same pitch, one of these 
flanges would be cut away. The only solution of the 
difficulty was to change the pitch for the first turn 
of the groove on the upper drum face. The thickness 
of the flange called for was one inch. Hence, a worm 
of 35-inch pitch was made and secured to the spindle. 
One turn was then made with this pitch after which 
the remainder of the groove was struck up with board 
7, which was operated like board 4 on a 25-inch 
pitch. 

The spindle was now removed and the mold or 
“cope,” as it is called, was lifted from the “drag” or 
bed. This was done by making fast to lugs on the 
lifting ring. The grooves were smoothed up and 
blackened, then treated with a coat of molasses water 
and lead and the mold was finally baked. The other 
details of the operation need no explanation. The 
core was swept in segments of one-sixth of a circle 
and pieces were bolted onto the sweep which could be 
taken off when a core was made so as to get the 
proper thickness at the connecting groove. The total 
weight of the casting was 7 tons. 

te 
THE WALSCHAERT VALVE ON AMERICAN LOCOMOTIVES 

America’s contribution to the development of the 
steam locomotive during the past twenty-five years 
has consisted chiefly in a very successful effort to 
develop its power and keep pace with the ever-increas- 
ing demand imposed by heavier rolling stock and 
longer trains. Only those who have closely observed 
the growth of the locomotive have any idea of the 
extent to which its hauling power has been increased; 
and for many years past we have been far in’ the van 
among the great locomotive builders of the world in 
this one particular. We were the first to insist upon 
the fact that, whatever changes and improvements 


might be made in cylinders and general running gear, : 


whatever type of driving-wheel arrangement might be 
used, the ultimate factor that will determine hauling 
capacity is boiler power. The result is that to-day, in 
spite of the fact that foreign builders have followed 
our lead and are everywhere increasing the size of 
their locomotive boilers, it is.in this country that the 
most powerful engines are to be found. In the great 
mountain-climbing locomotive, now at work on the 
Baltimore & Ohio Railroad, which is capable of exert- 
ing a tractive effort of 42 tons at starting, and from 
30 to 87% tons at moderate speed, we have a locomo- 
tive which is not only by far the most powerful in 
existence, but has proved itself, in spite of its enor- 
mous weight ‘and many novelties of design, to be an 
exceedingly satisfactory investment. 

At the same time, in our effort to obtain power we 
have rather neglected the question of efficiency, 
whether it be sought in the direction of details of 
boiler design, in the use of superheaters, or in the 
refinement of the valve gear. This matter, however, 
is now receiving the attention of the master mechanics 
of our railroads and our leading locomotive builders. 
A notable improvement, which is making its way 
quickly in favor, is the introduction of the famous 
Walschaert valve gear, which has been doing such 
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splendid work on continental railroads. It forms the 
characteristic feature in the handsome locomotive 


which we herewith illustrate, which has recently been 
put in service by the Pennsylvania Railroad Company, 
and assigned to the important duty of hauling the 
crack eighteen-hour train of that company that runs 
A study of the 


daily between New York and Chicago. 


A Double-Grooved Drum and Cam Used in Striking 
Up the Mold. 


Method of Striking Up the Mold. 
A PUZZLING BIT OF FOUNDRY WORK. 


photograph shows how the motion 1s transmitted 
from a supplementary crank on the outside of one 
of the driving axles to the valve. Those who are 
familiar with the Atlantic type of express engines 
which have been hauling the fast trains on this sys- 
tem for the past few years will see that the new 
engine, except for the valve-gear connections, is built 
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on the same general lines as its predecessors. It is a 
simple engine with two outside cylinders 22 inches in 
diameter by 26 inches stroke, connected to four 
coupled driving wheels 80 inches in diameter. The 
boiler is run under a working pressure of 205 pounds 
to the square inch. The maximum tractive effort at 
starting is 25,800 pounds. 

The Walschaert gear is not by any means a new 
device; in fact, it belongs to the earliest days of loco- 
motive history, having been in use since the year 
1844. About 90 per cent of the main line locomotives 
on the continent of Europe are equipped with it, and 
it was shown on twenty-five. out of thirty-one locomo- 
tives exhibited at the Liége Exposition. As compared 
with the Stephenson gear, there are some advantages 
of steam distribution and control; but it is equally, 
if not more, on account of the advantages which it 
offers from a constructive and operative point of view 
that it has won its way to recognition by the lead- 
ing manufacturers. It is more accessible than the 
Stephenson gear, especially on large locomotives on 
which the eccentrics are necessarily .crowded and dif- 
ficult to get at except when the locomotive is over a 
pit. Also in a heavy passenger engine there is a 
saving of as high as 1,745 pounds over the Stephen- 
son gear. The Walschaert gear is also more direct in 
its action, the power being transmitted to the valve 
in comparatively straight lines instead of by rocker 
arms, shafts, etc., which are more or less yielding and 
liable to spring. It avoids the wear which is involved 
in the use of large eccentrics, to say nothing of the 
lost motion .resulting from the rapid deterioration that 
occurs in the Stephenson links. Incidentally, more- 
over, the removal of the valve gear to the outside of 
the frames renders it possible to give the latter mere 
efficient bracing. 

1-6 oe 
Phototegy.—Something New in Photography. 

“The Illustration (Paris) describes as follows a very 
curious process of photographic development called 
‘phototegy’ (from the Greek signifying ‘to dye’). 
Cleansing the plates with oxygenated water had al- 
ready been tried, but the results obtained were both 
slow and irregular. The following formula expedites 
and regulates the action peculiar to this liquid, which 
is to remove from the negative thicknesses of gelatine 
proportionate to the opacity of the parts reduced, i. e., 
attacked by the light: 


Water ....seeee Ebrateveie\e sioteiviaie-aielere ware, 100” CC, 
Muriatic: acid.” ote cscs scecee since wee wees LOCC; 
Bioxide of Bari .4ck..seveeGs ceewes 4 er. 


“We should exclude too astringent developers, and 
employ by preference ferrous oxalate or diamido- 
phenol. After development and washing, the glass is 
placed in the solution of oxygenated water (in broad 
daylight, if we wish). The blacks come off in a few 
minutes, and we obtain directly a foundation com- 
posed of reliefs. The picture naturally absorbs quan- 
tities of coloring liquid proportionate to the. thick- 
nesses of the gelatine. We may then by a subsequent 
dipping give to the plate the hue that we desire; we 
shall be able, further, to obtain proofs of it upon paper 
by simple contact. Finally, in coloring the plate by 
brush with uniform tints the handling of the shades 
will be obtained automatically.” 


NEW PENNSYLVANIA EXPRESS LOCOMOTIVE FITTED WITH WALSCHAERT VALVE GEAR. 
cylinders, 22 inches diameter by 26 inches stroke, Drivers, 80 inches diameter. ~ Steam pressure, 205 pounds. Maximum tractive effort, 28,500 pounds, 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 


LIGHTNING-ARRESTER. — F. K. SINGER, 
Wheeling, W. Va. The devices comprise both 
a fuse and a spark gap, both of which are 
supported from a base. The fuse is arranged 
within a vertical tube of fiber through which 
the fuse passes near the upper end and is 
connected with a choke coil, the latter in turn 
having connection with a cross bar provided 
with a depending champing wing which coacts 
with a line carbon, said carbon and a ground 
carbon being separated by a disk of mica to 
produce the spark gap. 


Of Interest to Farmers. 


POST-HOLE DIGGER.—C. W. Van Ds 
WALKER and R. T. JuNNEY, Two Rivers, Wis. 
This improvement refers to tree-planters and 
post-hole diggers. These devices usually com- 
prise a vertical handle provided with a scoop 
or cutter at its lower extremity, which is 
adapted to be forced into the ground and en- 
ables the dirt to be removed. The object is 
to provide a construction for the cutter and 
means for operating the same with a view to 
increasing the efficiency of the device in rais- 
ing the earth from the hole. 


Of General Interest. 


MEMORANDUM-BOOK.—J. J. Hopny, New 
York, N. Y. It is expected that the invention 
will be. most useful for keeping small memo- 
randa which would be of temporary character 
and which would be torn from the book in a 
short time. Where an ordinary note-book 
would be used for making entries of this kind, 
these entries would be scratched off from time 
to time, and considerable time would be con- 
sumed in looking through the pages to find a 
particular memorandum. The special purpose 
is to facilitate the finding of memoranda which 
are still useful and preserved in the book. 


OIL-PRESS.—J. C. RICHARDSON, Altonpark, 
Tenn. This invention relates to continuously- 
acting presses of the type employing an end- 
less chain of press-boxes and a similar chain 
of boxes and followers being arranged on suit- 
ably-supported driving rollers or drums. The 
object is to provide a press of this general 
character involving novel and simplified con- 
struction adapted for effecting new and im- 
proved compressing action over all similar 
continuously-acting endless-chain presses. 


CAT-GUARD.—F. H. Paumer, New York, 
N. Y. In this patent the object of the inven- 
tion is the provision of a new and improved 
cat-guard more especially designed for use on 
the‘top of fences, railings, and like structures 
for preventing cats and other animals from 
using or crossing the structure. 


FURNITURE-DISPLAY RACK. — C. Mc 
CLOSKEY and J. McLauauuin, Sedalia, Mo. 
The rack comprises vertical standards spaced 
apart and having horizontal feet for supporting 
them. Bars connect their upper ends and are 
spaced apart and adapted for vertical adjust- 
ment on the standards, and brackets having 
horizontal and vertical members. ‘The former 
are provided with hooks to engage the top 
bar, the horizontal members projecting later- 
ally from the top bar to adapt them to sup- 
port articles of furniture, the vertical members 
bearing against the lower cross-bar of the 
frame. The brackets may be placed at dif- 
ferent distances from each other, or the ends 
of the frame. 


CONVEYING DEVICE.—I. E. BrEnpDicKson, 
Cambridge, Wis. While capable of general use 
the device is especially adapted for application 
to a trolley system for cleaning out stables 
and for similar purposes. Principal objects 
are to provide a construction of frame for sup- 
porting a carrier mounted in such a manner 
as to be easily dumped and formed in such a 
way as to readily discharge all material there- 
from when moved to dumping position. Means ; 
provide for controlling the dumping of the} 
carrier and for keeping the frame on the trol- 
ley-track. 


Heating and Lighting. 

GRATEH.—O. FE. HALpERMAN, Marion, Ind. 
Mr. Halderman’s invention relates to grates, 
and has for its principal objects the provision 
of .a strong and durable device, which may be 
efficiently operated. The spaces between the 
successive bars are entirely unobstructed and | 
the supporting shaft and arms are so located 
as not to be subjected to extreme heat, there- 
fore rendering the structure more durable. 


Household Utilities, 


MEAT-ROASTER.—D. G. WALKER, Lindsay, 
Neb. In this patent the invention has refer- 
ence to culinary vessels; and its object is the 
provision of a new and improved meat-roaster : 
arranged to insure automatic and proper bast-! 
ing of the meat without loss of the meat- 
juices and the basting fluid used. 


SAD-IRON.—F. W. KeLuerMAN, Weymouth, 
Mass. This inventor employs an iron having 
a body within which is supported a movable: 
horizontal partition dividing the interior of the! 
body into an upper and forward chamber and, 
a lower combustion-chamber, in which latter is 
mounted a vapor-burner. Supported in the 
upper chamber is a vapor-generator in com-, 
munication with which is a conductor for the 
vaporizable fluid leading from the supply-tank 
ror such fluid, suitable valves being employed 
to regulate the passing of the fluid to the 


conductor, as well as the passing of the gen- 


‘Business’ and Personal Wants. 


erated vapor to the burner. 


Machines and Mechanical Devices. 


COMBINED DRILLING AND BOLT-CUT- 
TING MACHINE.—K. C. Davis, Ely, Nev. 
The machine is intended for general jobbing 
work in drilling or screw-cutting on bolts, 
rods, or the like, a prominent feature residing 
in a novel tool carrier of tubular form and 
having elongated exterior grooves or teeth. 
The upper end of the tool holder is vertically 
movable in sleeves supported from the spindle 
of a drilling machine, and the elongated teeth 
are continually in mesh with a driving pinion 
on the spindle; the arrangement being such 
that the tooth holder can be adjusted readily 
according to the size and character of blank 
being operated upon. 


Railways and Their Accessories. 


AIR-BRAKE APPLIANCE.—H. C. Luck, 
Telluride, Col. In this patent. the invention 
has reference to fluid-pressure brakes for rail- 
road trains; and its object is the provision of 
a new and improved air-brake appliance ar- 
ranged to automatically set the brakes in the 
train in case any one of the cars in the train 
becomes derailed. 


CAR-COUPLING.—C. McCarter, Indianap- 
olis, Ind. The device is of the Janney type 
and its features adapt the coupling for a re- 
liable automatic coupled engagement with a 
similar coupling, enable the quick and safe de- 
tachment of two of the couplings and provide 
means for an automatic release of two coup- 
lings on adjacent cars in a moving train if 
the fastenings of either of the coupled car- 
couplings become loosened and liable to de- 
tachment, thus severing the train and avoiding 
accidental derailment of a portion that might 
result if the loose coupling fell upon the track. 


Norre.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


READ THIS COLUMN CAREFULLY.—You will 
find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. ‘In 
every case it is mecessary to give the 
number of the inquiry. 

é MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. '7976.—Wanted, address of the manu- 
facturer of Brooklyn Vapor Bath. 


“U.S.” Metal Polish. Indianapolis. Samples free. 
Inquiry No. 7977.—Wanted, address. of party 


making the Hat-Justman or the Just- Hatm an milk eva- 
porating system. 


a 


For bridge erecting engines. J, S. Mundy, Newark, N.J. 


Inquiry No. 7978.—Wanted, the addresses of ma- 
nufacturers or jobbers of bentwood, who can furnish 
ash, hickory or oak bows 30% inches long by 12% inches 
high, side measurement, and 14 inch thick by % inch 
wide. alsn bows 154 inches long by 13 inches high and 
14 wide by 3 thick. 


Handle & Spoke Mchy. 
Chagrin Falls, 0. 


Inquiry No. 7979.—Wanted. the address of manu- 
facturers or jobbers of athoroughly waterproof, dur- 
able and flexible canvas 30 inches wide. 


Ober Mfg. Co.. 10 Bell St., 


1 sell patents. To buy, or having one to sell, write 
Chas. A. Scott. 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 7980.—For manufacturers of boilers 
of 25h. p., horizontal. tosupply steam for jacket kettles 
and for power to run dilferent machinery in the plant; 
something which is a quick steamer with low fuel con- 
sumption. 

I have for sale the U. S. and all foreign rights of new 
patent Improvements in Wa‘er Tube Types of Boilers. 
Great economizer. J. M. Colman, Everett, Wash. 

Ivquiry No. 7981.—Wanted, address of firm who 
will install an aerial cable conveyor road tor lumber 
from a mill about one mile to railway switch or siding. 

Well gotten up typewritten letters will increase your 
business. $2 per 1.000. 

Ty pewritten Letter Co., St. Louis. 

Inquiry No. 7982.—For manufacturers of engine 
for self-threading or automatic needles both for hand 
and machine sewing. 

The celebrated *‘ Hornsby-Akroyd ” Patent Safety Oil 
Engine is built by the De Ia Vergne Machine Company: 

Foot of East 138th Street, New York. 

Inguiry No. 7983.—Wanted, addresses of Ameri- 
can poultry exporters, 

Manufacturers of patent articles, dies, metal 
stumping, screw machine work, hardware specialties, 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 7984.—For manufacturers of metal 
tips for pen holders (that is. the part the pen goes in), 


also who make and sel} celluloid of various colors, 
widths and lengths, % to 14 of an inch thick. 


Inquiry No. 7985.—For manufacturers of confetti 
machines for cutting paper. 


Inquiry No. 7986.—For manufacturers of gazing 
stones for gardens. (It is a globe made of. looking 
glass. 


Inquiry No. 7987.—For manufacturers of X-ray 
outfit for examining the insulation of electric cables. 


Inquiry No. '7988.--For manufacturers of machin- 
ery for making fireworks. - 


Inquiry No. '7989.—For manufacturers of micro- 
phones (telephones) for submarine purposes, such as in 
use on the steamers on Hamburg-American Line to 
detect approaching steamers when night or in foggy 
weather. 


Inquiry No. '7990,—For manufacturers of appa- 
ratus for extracting sap (juice) of therubber tree. not 
ins preparing the rubber, but for tapping the juice from 

e trees. 


Inquiry No. 7991.—For manufacturers of small 
chain, steel, aluminum or other sort. 


Inauiry No. 7992,—For manufacturer of machine 
of the type of a general joiner to make tenon and cut. 
moldings, and with a band saw combined; a general 
purpose machine for hand power. 


Inquiry No. '7993.—For manufacturers of light- 
cots strongest material for airship cages carrying motor 
ad. 


NEW BOOKS, ETC. 


PERPETUAL ECCLESIASTICAL CALENDAR. 
Showing the Dates of the Principal 
Feasts of the Church’s Year. By 
Clarence E. Woodman, Ph.D., Knight 
of the Royal Order of Isabella the 
Catholic. New York: The Colum- 
bus Press, 1905. Price, 25 cents. 


This pamphlet shows by simple inspection of 
tables the dates of the principal feasts of the 
Church’s year from the beginning of the Chris- 
tian era to the year 4499, with rules for un- 
limited extensions. It is an excellent example 
of the practical use of mathematics. 


ART oF TYPEWRITING. Being Practical 
Instruction with Graduated Exer- 
cises and Model Examples Suited to 
Any Machine and Including a Meth- 
or of “Touch” Writing. By George 
Carl Mares. London: QGuilbert Pit- 
man, 1905. 18mo.; pp. 182. Price, 
$1. 

The typewriter stands pre-eminent among 
the devices evolved for relieving the strain 
upon the time and labor of those engaged in 
the world’s commerce. The typewriter, being 
as it were an antidote to the feverishness of 
life, and serving as a tonic to the busy man, 
may be aptly regarded as a restorative. To 
get the best results from any medical’ prepara- 
tion it is desirable that its constituent parts 
should be known, that the manner of taking 
it, and how best to nourish its action, should 
be studied. Treating business life as an ail- 
ment, and the typewriter as a specific, the 
author brings forward this extremely useful 
book. 


ome 


INDEX OF INVENTIONS 


For which Letters Patent of the 


United States were Issued 


for the Week Ending 


March 20, 1906. 
AND BEACH BEARING THAT DATE 


]See note at end of list about copies of these patents) 


Accounting’ appliance,. credit, J.: J. Bennett 815,785 


Acetylene-generator, J. W. Vaughn........ 815,390 
Adding device, mechanical, C. Ri. Ma au, 815,725 
Addressing machine, A. B. Hunkins. -« 815,832 
Advertising device, -H. B. Seaman... » 815,867 
Agricultural implement, W. H.. Rice.......- 815,744 
Air-brake coupling, automatic, VY. Simecek. 815,870 
Air feeding device,, W. Sasse..¢.........06 815,473 
Alarm, H. Irwin ..i........8.00.- qista'ie-bie Viste 815,709 
Alcohol from’ liquor: easks and barrels, ap- 
paratus for. recovering waste, T. H. 
Naughton .e.csceeereeee ape bugvara oa uoheis aie 06 815,463 
Alcohol from liquor casks and ‘barrels, re- 
covering waste, T. H. Naughton..... +. 815,464 
Alcohols and their derivatives, producing 
aromatic, C. Mettler. .........c seen eeee 815,548 
Alkylaminoacetopyrocatechol and making 
same, F. Stolz ....... “Wh sghatchnes de /iica, aaa 815,653 


Alloy of iron and hydrogen: agglomerated in 
strong coherent. bodies, production of 


articles ‘of, G. W. Gesner. .. 815,419 
Anchor, Hile & Rocke....... ie sas .. 815,588 
Animal trap, Walker. & Frederick .. 815,663 
Annealing apparatus, J. J. ‘ynan. -. 815,569 
Apparel, wearing, Brown.. «+ 815,329 
Arch prop, J. W. Arrowsmith... .+ 815,897 
Article holding means; -D..King....... .. 815,353 
Assembler slide brake, ‘L.. FF.’ Smyth.. . 815,651 


Atomizer or nebulizer,: Fj: Cj Dorment. «» 815,411 
Automatic switch, C. F. Adgms....... ~. 815,397 
Automobile, F. Pilain... cc eek eee eee $15,735 
Automobile sleighing .attaehment, C. C. 

DON aan 6 ssi ssie sare fe etek aa Veo ae ae eraslore 815,910 
Automobiles, device for recharging the stor- 

age batteries of, L. Lyndon...... «. 815,360 

Axle, E. Hinfeldt .........- ‘ 815,583 
Axle lubricator, E’. Le Fever . « 815,842 
Axle, metallic, H. M. Butler.............. 815,678. 
Bag. See Water bag. 
Bag fastener, E. E. Witte................ 815,668 
Bag stringing machine, Lowe & Hibbard... 815,606 
Balling machine, A. E. Rhoades.......... 815,378 
Bandage, V. E. Hardee ..........e.eeeees 815,426 
Banners and the like, holder for, L. G. 

SODTSOW. © caiis'ciiecg tere deacons Hew ole e Sieve 8: era wo ce 815,838 
Barge, J. M. Pearson .........cceceeeceee 815,631 
Barge and other like vessel, J. M. Pearson 815,551 
Beam- tension regulator, ezectromagnetic, 

Dy SBAGON: inca csies ccele oie 0 6 UisicSee eyes ened 815,326 
Bed and cabinet, combined foiding, W. H. 

Blose ow eee e ecw cceenee . + 815,400 
Bed attachment, N. « 815,481 
Bed, cot, and table, 815,715 
Belt tightener and fastener, 

BICC POP  ovsccain cede bleeie a 0 et,e oe ea 68 be cele e 815,341 
Bench, L. L. Poplin . 815,556 
Blank, G. W. Heene 815,349 
Blanks with beveled edges, machine for cut- 

ting, A. M. Stickney..........0....0% ‘815,564 
Boat, submarine, J. P. Holland. +. 815,350 
Bobbin, C. C. Cost.............. +» 815,683 
Boiler and furnace, E. Porritt.. - 815,636 
Boot and shoe filler, A. Lewis............ 815,599 
Boot and shoe shank piece, W. H. Baynard 815,327 
Boring bars, tool carrier for, C. ¥. Owen.. 815,630 
Bottle attachment, W. A. Davis... . 815,688 
Bottle cap, C. H. Johnson.......... -- 815,837 
Bottle filling apparatus, C. F. Rein . 815,741 
Bottle holder, nursing, M. E. Gregory 815,815 
Bottle locking device, E, F. Strobel .. 815,654 
Bottle, non-refillable, L. Prideaux... «. 815,375 
Bottle, non-refillable,. A. -Schenck.. -. 815,639 
Bracelet, A. .H. Bliss........0.. «. 815,899 
Bracket hook, E. A. Graham.. e+ 815,813 
Brake, A. L. Craver « 815,514 
Brake shoe, W. G. Menzel .............05 815,612 
Braking mechanism for electric motors, W. f 

cide, BOOUE wee eatpewens Cae KG soa edon Gad 815,750 1: 
Bridle, M. J, Halliburton . 815,424 
Bridle bit, C. Hay-Hay.. . 815,703 
Bridle bit, H. A. Sievert. .» 815,385 
Briquetting machine, R. C. fe +. 815,532 
Briqueting machine, W. Simpkin. >. 815,647 
Brush, dusting, G. Koch ......... «. 815,593, 
Buckle, E. J. Kraetzer ... «. 815.538 
Building block, C. Lugabill ........ «. 815,607 
Building block, D. A. Schyeneman. - 815,641 
Building material, Depew & McCoy ....... 815,801 
Butter pat printing machine, H. G. Ahr- 

PWONET 5.655 eerie 3 See miek tet OG biaea Monee tony 815,896 
Buttonhole machine, cord stitch, A. Pruver 815,739 
Cabinet, C. A. Karlson «. 815,592 
Cake turner, C. Banks.. -- 815,781 
Calculating machine, J. 2 815,542 
Camera, H. A. Farrand 815,584 
Can. See Flour can. 

Can body making machine, J. Brenzinger.. 815.791 
Can lining machine, CG. S. Bucklin......... 815,402 
Can opener, L. C. Sharp ..... rae «. 815,477 
Candy spinner, W H. Goodman .. 815,811 
Cane and whip, combined, J. R. .» 815,458 
Car brake, Washburn & Niles -. 815,768 
Car brake, EH. G. Tillman..... . 815,880 
Car coupling, W. W. Gordon.............. 815,525 


Car door hanger, F. B. McElvain.......... 

Car fender, automatic, B. Lev.... 

Car fender chain bracket, B. Lev. 

Car fender, detachable, B. Lev. 

Car fender, motor, B. Lev. 

Car fender spring, B. Lev 

Car fender spring buffer, B. 

Car fender, tubular, B. Lev.... 

Car fenders, cushioning roller for, B. 

Car lift,. individual, C. G. Hutchinson 

Car motormen, adjustable seat for electric, 
» B. Mefferd 22... cece eccccccceccccece 

Car rack, H. E. Keeler ............. 

Car separable fender, motor, B. Lev 

Car switching mechanism, H. E. Sharp.... 

Cars, device for transporting passengers 
from, -BY-S. S€@) o.ccisd es Sorcsaaiwes cons 


Carbureter, explosive engine, J. H. Johnston 
Carpet cutting machine, W. H. Tschantz.. 
Carpet holder, stair, HH. Weinstock........ 
Cattle guard, F. O. & G._A. Richter 
Ceiling plate, EB. A. & A. B. Munro 
Cement kiln, rotary, H. Hitzel 
Cement making apparatus, R. C. Carpenter 


815,461 


- 815,926 
. 815,922 
. 815,923 


815,919 
815,924 
815,921 


+ 815,927 
- 815,928 


815,834 
815,546 


« 815,352 


815,920 
815,560 


815,868 
815,712 
815,491 
815,391 


« 85,379 
- 815,369 


815,705 
815,680 


Centrifugal machine, G. ter Meer........ 815,363 
Chain line, wire, C. M. Martin... ... 815,849 
Chandelier attachment, electric, 7 

Schaefer: ei acs eced wtenieis oaed edie esa Sere 815,474 
Chart, dress, H. N. Plant ................ 815,467 
Cheese paraffining machine, rotary, O. O. 

ATMBOEN ~ S86 soe aoa eo etal Ain oeaialenay ok 815,575. 
Chocolate tablets or similar articles, ma- 

chine for wrapping, A. Blanc........ 815,675 
Chuck, lathe, G. B. Taylor . 815,877 
Churn, C. W. Lowrey ...... . 815,358 
Churn, W. F. Talbert .............. - 815,658 
Churning attachment, I. B. Rosenthal...... 815,864 
Cigar bunch handling machine, W. S. Luck- 

OU ne btn re citts Resta nyae ae celal Mas se ethasels 815,359 
Cigar clipper and match safe, 

. » Hammond.......... cee cece eee 815,700 
Cistern mold, W. H. Lucas ............ . 815,447 
Clamping band, L. A. Rosier ........... . 815,558 
Clay working machine, F. Alsip........ - 815,398 
Closet tank, W. C. A. Vissing, Jr......... 815,661 
Clothes hanger, Farish & McClure..... + 815,338 
Clothes line support, J. H. Hartley.. . 815,529 
Clutch, friction, T. C. Dexter......... - 815,909 
Coat hanger, J. M. Stein ............ . 815,759 
Coin holding card, J. C. Anderson . 815,502 
Coking process, G. S. Merrilt ............ 815,453 
Colors for printing on fabrics, producing 

metallic or lustrous, L. Lilienfeld...... 815,600 
Comb case and cleaner, combined, A. O. 
CRAVED, . eck ee ee oe 0%. eee - 815,798 
Concentrator, Q. 815,673 
Concentrator, H. H. Campbell ......... - 815,679 
Concrete and metal structure, R. A. Cum- 
MANES ois sfeeisd Veh Se veald ee disse ata a aia a Sake Wes 815,409 
Concrete foundation for scales, & H. Birch- 
ALG: oust So vias ce uiord en hoses nid Seduties Re areas 815,576 
Concrete steel construction, W. Muesner 
815,619, 815,620 
Condenser and feed water heater, J. Jeklin 815,431 
Condiment holder, S. M. Van Blarcom..... 815,883 
Construction material, W. Mueser.... -. 815,617 
Construction materials, W. Mueser..... -. 815,618 
Controller operating means, A. J. Brown... 815,578 
Conveyer, Miller & Dickinson........... . 815,852 
Cooling apparatus, M. L. Wolfe.......... 815,773 
Cop-waste, etc., worker-cylinder for ma- 
chines for pulling, tearing, ete. 5 
Williams ........0..4. 815,395 


Corn picker and husker, C. 
Corrugating machine, G. B. Johnson 
Corset and abdominal supporter, F. Schmitt 
Cot, traveler’s grip, E. C. Harllee 
Cotton picker, L. Blount 
Counterbalance device, W. 
Cream-separator bowl, centrifugal, 

Hartmann... ec ee eee ce cece eee ceeeee 
Crushing rolls, A. C. Calkins. 
Crutch, A. C. Morse 


“J. Hagman 
Ww. C. 


Cultivator, I. L. Anderson ..... 
Cultivator, beet, O. Sorenson 
Cup. See Grease-cup. 


A. S. Me- 


Current machinery, 

Allister 
Curtain stretcher and clothes drier, 

bined, W. M. Rush .......... 
Cut out, thermal, C. E. Eveleth.. 
Cutlery, manufacturing, E. Hamme 
Cutter head, A. W. Nelson ........... 
Damper operating motor, O. Saugstad 
Decorticating Manila fiber and like sub- 


alternating, 


com- 


815,817 
815,710 
815,747 
815,819 


. 815,676 


815,696 
815,347 


- 815,332 
« 815,368 
- 815,323 


815,652 


815,459 


- 815,382 


815,804 
815,699 


+ 815,549 


815,559 


stances, machine for, C. HE. Dailey.....815,799 
Dental expander or dilator, C. G. Davis... 815,907 
Dental plate swage, G. E. Freeborn...... 815,807 
Desk and easel, adjustable artist’s, J. & 

E. M. Goldsworthy ............¢..055 * 815,810 
Dish drainer, W. A. McAdams 815,855 


Dispensing apparatus, coin controlled, F. T. 

POPC Ys) ed eases sitbc eB 5 baie be SEE EON 
Display form, W. S. Stillman 
Display rack, C. D. Silven ............... 
Display stand, hat, H. J. Montgomery..... 
Distilling apparatus, G. F. Wentz.. 


Electricity upon belting, means for prevent- 
ing accumulation of static, C. M. Green 


815,860 


. 815,566 


815,480 
815,456 
815,392 


Door check, . W. Crandall... 815,579 
Door fastener, J. L. Phillips .. 815,466 
Door fastening, screen, A. Sand «.- 815,688 
Door, fire exit, D. Carroll . 815,334 
Door hanger, P. A. Myers...........e.e06 815,371 
Door retainer and the like, temporary, G. 

Be DODMBOM! ses cis siete a ois Sa seeks Seale w eles os 815,432 
Dough mixer and kneader, O. D. Woodruff. 815,775 
Draft equalizer, Marshall & Cox......... 815,361 
Drilling, boring, milling, etec., machine for, 

Wie Vs Hageman seco e sie ois secetieacie ees 815,697 
Drinking fountain, fowl, J. H. Whaler.... 815,885 
| Driving mechanism, reversible, M. C. Jobhn- 

BOT:  peze te ate ahh win re bienS'ey gs eles alo%e atiera ov aneece, jan 15,433 
Drum, hot air, W. A. Norton............ 815,624 
Dumping structures, latch device for, C. F. 

Shelby. occas oe eee ae ci eins siete e sae -. 815,645 
Duplicating apparatus, A. . Di 815,689 
Duplicating apparatus, BE. A. Cox......... 815,905 
Dye effects in woolen fabrics, etc., produc- 

ing multi-colored, M. Becke ......... 815,671 
Electric apparatus, vapor, A. M. Jackson.. 815,836 
Electric conductor, W. D. Weir .......... 815,498 
Electric machine, dynamo, J. P. Mallett.. 815,847 
Electric plug connection, J. C. Tournier... 815,764 
Electric switch, E. M. Hewlett ........... 815,825 
Electric time switch. M. T. Campbell.... 815,792 
Electrical control system, F. J. Sprague.... 815,756 
Electrical distribution systems, safety 

equipment for series, Murmann & 

Shreve, esgioet ld ascites wena 424 815,370 


815,814 


Electrolier, adjustable, A. Hopkins. -. 815,830 
EBlectromagnet, E. H. Miller.............. 815,365 
Electromagnetic device for distributing ma- 

chines, O. G. C. Schmitt ............. 815,748 
Flevator coupling, G. B. Read......... .. 815,470 
Elevator emergency brake, Otis & Sundh... 815,629 
Embossing and printing upon leather, silk, 

ete., machine for, G. Moore........... 815,931 
End gate, F. M. Miller................645 815,454 


Engine reversing mechanism, Parr & Lucke 


815,732 


Fngraver’s tool, T. Ackley .............. 815,892 
Etching on zine by electrolysis, deep, O. C. 

& H. H. Strecker ............. .. 815,875 

Hixplosive compound, G. M. Hathaway..... 815,821 
Eyeglass and spectacle mounting, combined, 
# GC. A. Hoffman. oi. ccc cscs eee docences 815,827 
Eyeglass fitting, G. A. Stiles.. . 815.487 
Eyeglass lens, S. Slagle ..........e..e sees 815,648 
Fabric, method and anparatus for coating 

bands of, F. C. Wickel .............. 815,664 
Farming implement. E. Haiman ..... -. 815,698 
Fastening device, W. P. Smithem.... - 815,561 
Feed and litter carrier, H. L. Ferris...... 815,521 
Feed device, automatic, E. J. Ericsson..... 815,691 
Feeding device, poultry, H. P. Nottage.... 815,625 
Fence machine, wire, G. W. Schock. 815,640 


Fence post, J. A. Blake 


815,788 


Fender carrier, B. Lev. « 15,925 
Fiber crating machine, A. - 815,478 
Fibers, prenaring, B. S. Summers 815,876 
File for bills, receipts, and the like, bill, 

E. L, Henderson .......ccseeeeceeeeeee 815.427 
Filing case, E. BE. Tlig . «» 815,535 
Filter, G. Gesner...........0-.08 . 815,417 
Filtering Material, Loffier & Weidle...... 815,846 
Tiltering streams and the like, means for, 

D.. TUYGOM™ vie. se fireiene view ds Saeatebteresia’ 6 815,722 
Fine fuel furnace, F. N. Spear. . 815,562 
Fire escape, J. A. Breckon............... 815,401 
Fire pot and twyer iron, combined, C. 

SWENSON 5 5 65 -bd ebieeye ee biale Bo oss alone one 815,489 
Fireproof window, automatic, E. T. 

KAMSOM : ssa ese ocaieilg s,s eversievel’y 9:81 518 vie’ asin ess 815,772 
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Power 
tar Screw Cutting 
2 Automatic La th es 


Cross 
Feed 
FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA FALLS MFG. CO. 
695 Water Street, 
Seneca Falls, N. Y., U.S. A. 


Engine and Foot Lathes 


MACHINE SHOP OUTFITS, TOOLS AND 
, SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 


SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


FRICTION DISK DRILL 


FOR LIGHT WORK. 
Has These Great Advantages: 


The speed can be instantly changed from 0 to 1600 without 
stopping or shifting belts. Power applied can be graduated . 
to drive, with equal safety, the smallest. or largest drills, 
within its range—a wonderful economy in time and great 
saving 1n drill breakage. tc Send for Drill Catalogue. 


W. F. & JNO. BARNES CO., 


Established 1872. 
1999 Ruby Street, Rockford, Tl. 


Wonder Electric Lighting Outfit 


For the farm, shop, cottage, or 
private residence. 


So Fimple anyone can operate them. This 
is the first outfit ever offered for sale at 
such a price that you cannot afford to be 
without one, Think of it; only one- 
tenth of a cent per 
sour for each 16 C. 
P. lamp. You can 
also use engine dur- 
ing the day for oth- 
er purposes. Light- 
ing outfits from 
$110 up. Send for 
complete catalogue 


CORNWELL _CO. 
Syracuse, N. Y. 


THE R. 
406 South Salina Street 
454 Park Row Building, New York. 


M. 


Screw Machine 
e Products « 


in HIGH BRASS, LOW BRASS 
and STERLING SILVER 
PT 


& Quotations Made From [Model 
or Working Drawings 


SOUTHER ELE ILOILO 


GEORGE W. DOVER CO. 
Factory B Providence, R. L 


Acetylene Gas Users 


Should gett ALCO BURNERS for House 
Lighting or Auto Lamps. Longest life. 
Highest candle-power $2.10 dozen. 
AMERICAN LAVA COPIPANY 
Chattanooga, Tenn. 


Used by forty of the leading 
Automobile and motor boat 
manufacturers. Suitable for 
any gas or gasoline engine us- 
ing make and break or jump 
spark ignition. 

EVERY BATTERY GUARANTEED 
to give satisfaction or purchase 
money refunded. 


WITHERBEE IGNITER CO. 
27-31 Thames St. - - NEW YORK 


Mustard & Company 


GENERAL IMPORTERS AND 
COMMISSION AGENTS 


Plumbing Supplies, Safes and Scales. The largest Hardware 


Machinery and Tool House in China 
9a NANKING ROAD SHANGHAI, CHINA 
Neustadt Electric 


No bulb or reed. 
Fits Any Horn. 


Press the Button without mov- 
ing hand from wheel. Price of 
attachment, which includes ne- 
cessary wire and push button, 
87-50. If with Horn complete, 818.50, Discount to dealers 
and jobbers. Neustadt Automobile & Supply Co., 826 to 830 
South 18th Street, St. Louis, Mo. 


Watch Tacoma Grow! 


1900, 37,714. 
POPULATION } 1906; 853000; 


Leading manufacturing city of Pacific Northwest. Best 
steamship and railway terminals on Pacific Coast. Six 
additional transcontinental railroads entering Tacoma. 
Send ten cents in postage for illustrated literature to 
SECRETARY, CHAMBER OF COMMERCE AND 
BOARD OF TRADE, Tacoma, Wash. 


American 
Omes and Gardens 


BOUND—VOLUME ONE 


Profusely [lustrated. Large Quarto. 426 
Pages. Green Cloth Covers Pro- 
duced in Several Colors. 

A Beautiful Book. 

Price $3.50 
This volume, containing house plans, many suggestions for 
the decoration and furnishing of the homes; also for the im- 


provement of the grounds and the gardens, is indispensable to 
those requiring such information. 


MUNN & CO.., Publishers of the Scientific American 
361 Broadway, New York 


Flour can and flour holder, dustless, W. G. 


Gadue, LreiSSUC ......cececcecceccceacs 12,464 
Fluid pressure system, F. E. Case 815,903 
Folding box, M. Hirsch....... 15,704 
Folding chair, W. A. Bradley. 815,507 
Fourchette, H. Texier ........ 815,878 
Fruit-picker, C. i. Uthus 815,660 
Fuel economizer, W. EH. Cole..... +. 815,512 
Fuel feeding device, L. K. Davis. eccccsees 815,686 
Furnaces, pulverized fuel burner for, C. 

A. Matcham ........ ee csesccccccecess 815,929 
Fuse clamping terminal, A. C. Savage. . 815,746 
Gage, A. Holt .....:..ccccccccccccccvceece 815,829 
Garbage can, sanitary, G. Wangenheim. «.. 815,496 
Garment, L. Reed ......s.eeeee eeececeeces 815,933 
Garment supporter, D. H. Crosser..... Bienes 815,906 
Gas and separating its Gomentsy apparatus 

for liquefying, C. Linde.............. 815,544 
Gas burner, P. Keller ......... eeeecees 815,536 
Gas generator, acetylene, HE. ™_. Rosen- 

Diuth occ c eee cecee ees esccceccecsee 815,745 
Gas lighting burner, incandescent, D. An 

GErSON sews ce ccc ccecccsvcccsseccaccece SIO SEE 
Gas, oil, water, and sand separator, A. 8S. 

Cooper ..ciccsecsccceccccsoseccesccces 915,407 
Gas producer, A. Cerasoli e- 815,794 
Gas producer, C. Bllis ... 815,913 
Gas purifier, Q. Bent ......... a +. 815,674 
Gas- purifying apparatus, A. M. “Gow. « 815,812 
Gear, reversing, T. H. "Butler ......ccceee 815,331 
Gearing, change speed, Soller & Hottinger. 815,386 
Grain cleaning and separating machine, - 

P. MOON secccccccccccssccsccsecscecee 919,457 
Grate, R. A. May coccscccecccccecccccccce 815,450 
Gravity bolt and fusible connection for 

metallic frames and windows therefor, 

A. H. Woodruff .ccccccccccescecccece 815,074 
Grease cup, T. BE. Peters .......ec0 815,734 
Grinding machine, A. C. Calkins ......... 815,333 
Grip device, intermittent, BE. H. Ahlander. 815,895 


Gripping tool, adjustable, W. Punt....... 
Gun, ballistic, F. I. Du_Pont...... 
Gun, electrical, M. E. Thomas 
Gun lock, T. M. Thorsen ..... 
Hame clip, adjustable, F. 
Hammer, A. M. Layton .... 
Harrow, J. C. & F. G. Agey 
Harrow riding attachment, S. 
Harvester, beet, J. W. Arthur 
Harvester, corn, M. D. Hatch 
Harvester topping attachment, 
Harvesting machine, pea, Ww. A. Johnson 
Hat guard, C. BE. Keator.... 
Hat holder, 
Heater, E. E. Gold ..........0- 
Heating apparatus, Jones & Johnson...... 
Heating systems, automatic steam and wa- 
ter trap for steam, T. F. Dexter...... 
High potential switch or circuit breaker, 
BE. Hewlett ......ceseceee 
Hoisting and conveying apparatus, 
Horgen 
Hoisting apparatus, 
Hoisting bucket, 
Hoops and securing the ends thereof, ma 


6.5. 


815,376 
815,468 
815,490 


815, 7339 
815,335 
815,824 
+ 815,706 


815,440 
815,823 


chine for sizing barrel, J. G. Iverson... 815,835 
Horn support, A. S. Marten....... ececeee 815,448 
Horseshoe, A. Anderson ...... - 815,399 
Hose coupling, A. Schaffer 815,476 
Hose coupling, S. Oldham ....... 815,627 
Hot blast apparatus, J. Fallek. ~ 815,915 
Incubator alarm, F. T. Porter.............. 815,557 
Induction machines, excitation for, M. Le- 

bDlane  ... oe ccc ee ees 815,357 
Induction machines, system “of excitation 

for, M. Leblan€ .........cesecececsses 815,356 
Inhaler, R. C. Coburn 815,510 
Insulator, G.« L. Ricks 815,471 
insulator, H. S. Blynt .......... eeeccceees 815,506 
Insulator for electric apparatus, Ge w. Ges- 

: NOW Siecle ds erctec.a 8a ena bees bbe oldie « 815,418 
Internal combustion engine, F. M. ‘Uhler.. 815,492 
Internal combustion engine, De Dion & 

Bouton. ecbiacieecica vice cite diiives, eeeecee 815,802 

Ironing table, T. ia Nelms ........ « 815,465 
Journal bearing, C. V. Randolph ......... 815,469 
Kiln. See Cement. kiln. 
Kiln, R. W. Stewart .............. 815,387, 815,388 
Knitting machine, lamb, H. Stoll, pe - 815,760 
Knockdown box, J. ‘Adams slate deava pee signe ate Sa: 815,670 
Ladder, combination step and extension, ‘P. 

Cz. “Blaster: .esccecdssicece ce ee cic eccee 815,736 
Lamp, alcohol, A. A.. Warner 815,884 
Lamp rheostat, T. J. Bull.. 815,330 
Lamp support, adjustable, I “a “Stevenson 815,563 
Lamps, electrical connector for electric, B. 

A. Lowe ......eeeeee eececcccccccceees 815,605 
Latch, A. B. Vanes. - 815,493 
Latch, J. W. Pettijohn...... « 815,553 
Lathe, Pealing & Harrison.. - 815,733 
Lathe driver, D. H. Teas....... + 815,659 
Lawn sprinkler, O. P. Waggener......... 815,495 
Leather and the like, implement for cut- 
| ting, EB. R. Shaw ....ceccscceceseess 815,643 
Level surfacing machine, R. McCoy. 815,460 


Life preserver, M. Wikstrom .......... 
Lifting heavy metallic plates, device for, 
M. Maynard 
Light-beams, apparatus for" observing “the 
oscillations of, A. W. Hornauer........ 
Liquid trap, A. Goldfein wer ccccccccscccces 
Loom for weaving pile fabrics, Gray & Me- 
Kenzie 


Loom for weaving tubular fabrics, G A. 

Pickup eae mccccccccccccce 
Looms, thread parting mechanism for, O. 

Benson os 
Luminous areas, de ice for compa. 
- D. Ryan 
Mail-box, ow. BE. & 


815,394 
815,452 


815,831 
815,420 


815,526 
815,555 
815,786 


815,865 
815,770 


Mail box, rural, C. - 815,585 
Mangle, G. Hatch . 815,820 
Match box, self striking, M Larsen « 815,596. 
Mattress, F. Martin 815,610 
Measuring, counting, and cutting off fabric, 

machine for, Perry.....ee- . 815,861 
Measuring instrument, E. W. Camp - 815,509 
Mechanical lubricator, M. Briet 815,508 
Metallic tie, A. CEL 815,718 
Milking shield, J. W. Hughes - 815,429 
Millinery box, C. A. Leyh 815,543 
Molding press, hydraulic, 815,577 
Monkey wrench, A. T. Martins 815,449 
Mop, J. F. Doebler, Jr.... . 815,336 
Mop wringer, S. Krainik . 815,539 
Motor, F. E. Lewis ........... . 815,444 
Mowing machine, R. G. Coates . 815,681 
Music leaf turner, T. Steventon . 815,873 
Musical instrument,. EB. V. Molen.......... 815,854 
Musical transposition chart, R. C. Burton. 815,403 
Nipple for nursing bottles, M. E. Knauff. 815,435 
Nitrogen producing apparatus, pure, C. 

bs b\s | error earner aCe Snr Re ree eee oe a 815,601 
Nut lock, H. P. Watson. «« 815,497 
Nut lock, J. BE. Glenn....... « 815,524 
Nut lock, F. T. Leatherman .......... . 815,541 
Ore washing mach-ine, A. S. Mitchell.. . 815,853 
Ores, reduction of, C. P. Townsend... . 815,881 
Ores, treating nickel, C. Langer.... « 815,717 
Oscillating engine, J. L. Pilling.. « 815,632 
Packet holder, F. BE. Blacker........... « 815,505 
Packing, water tube boiler, Miller & Kro- 

INGOT 48 hiding blots ytd ad ee ala etate sree Sree atete +. 815,930 
Paddle wheel, feathering, E. A. Young.... 815,776 
Panorama sight, A. Swasey ....cccececsee 815,657 
Paper box making machine, A. Oesterreich. 815,626 
Paper boxes. manufacture of, A. Oesterreich 815,858 
Paper clip, H. Hawkins........eeceeee 815,348 
Paper, magazine for holding toilet, L. T. 

FNS. 0:6 siete Sietsie ioe ¥.0/s'e's 8's 0i6 615, 8%e'0-0's)eie'eis - 815,337 
Paper making machines for the manufac- 

ture of one side colored, clouded-col- 

ored, and marbled papers, apparatus 

for supplying coloring material in, C. 

Titel ris eel oceisersis sip oie sig wien Siete o3e ees oe 815,763 
Paste board bending machine, I. Ju. Sheldon 815,479 
Pellet coating machine, J. Mangin......... 815, 608 
Pen, fountain, W. C. Luther..... «- 815,721 
Pencil holder, E. M. Cyphers...... 7 si 815,515 
Photographic shutter, H. B. Perry.. «- 815,552 
Photometer, flicker, J. T. Dempster....... 815,800 
Piano players, ‘detachable key-changer for 

pneumatic, BE. Flora........eceeeee 815,412 
Pie making machine conveyer, J. C. Hutch- 

ison ...... & Wista oie eiaed ohalece eiavelerace &: 8a Giorage 6 815,707 
Pipe, cigar, or Cigarette holder, B. A. 

Levett .......00- S'S sxeave.e we oieie breeie ears 815,443 
Pipe union, M. Dean .-. 815,581 
Pipe wrench, F. Fisher....... . 815,694 
Planter, Brimmon & Nelson . . 815,328 
Planter, O. Phillips ......... . 815,554 

) Planter, P. C. White ..... eiaieta: ate ace: eaieiste 815,771 
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SORE THROAT 


To prove the Efficiency of 


Hydrozone 


to Sore Throat Sufferers, I will send 
One 25 Cent Bottle Free 
to everyone sending me this adver- 
tisement with 10 cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 


label. Ask for Booklet on Treatment 
of Diseases. Sold by en Drug- 
gists. Good until May 10, 1906. 


Chel haces 


Dept. U, 63 Prince Street, New York 


HANG IT 


upside down if you like, and it won’t spill a 
drop. Of course it’s the “ @EECEE” Dry 
Storage Battery, which during the recent New 
York Show was used in all the demonstration 
cars of the following firms: O.ds Motor 
Works, Berkshire Automobile, York Auto- 
mobile, etc. 

An ideal battery for all kinds ot ignition 
work, small incandescent lights, dental en- 
gines, cauteries, wireless telegraph, small mo- 
tors, etc. Write for ’06 Catalog and trade prices. 


Royal Battery Co., 143 Chambers St., N. Y. 


WONDERS IN 1 


prGmep (1) Do you want to clean bottles, tumblers and lamp chim- 

neys automaticaly 

(2) Do vo yu wanta aly actly noiseless and effective cooling fan 

e kitchen to make the hot season bearable ? 

@) Do you wanta magic egg eater which will beat eges,whip 
cream or salad dressing by itself while you attend to 
other things ? 

¢ (4) Do you want a self-oper.iting emery wheel on which to 
sharpen and clean your knives, scissors 
and edged tools ? 

(5) Do you want a splendid cotton polishing 
wheel revolving so fast that you can 
make your silverware and cutlery shine 
as it never shone before ? 

(6) Do you want a powerful little motor for 
20 useful ends about the home, to run 


sewing machine, meat chopper, small 

dynamo, cooling fan, etc. ¢ 
If interested in any of these remarkable 
Turn the fancet—that’s all - claims you want one Litman Wonprr Wa- 
TER pteton which wall attach to your water faucet, smooth or threaded, 
in a titty » A line from you bringsour attractive FREE descriptive book- 
yee ling all about it. Don’t be deceived by cheap, worthless imi- 
ations. 


WARNER MOTOR CO., Dept. 15, Flatiron Bldg., N. Y. City 
Mfrs. of Water Motors 1-16 to 10 H. P. Water Fans and Accessories 


a fous Wi A 


Over 55 Companies 
operating 
Thurman Patents 
in America, 
and as many more in 
Canada, England, 
and Europe. 


FREE CATALOGUE 


General Compressed Air House Cleaning Co. 
ST. LOUIS, U. S. A. 


Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 


Will make for you 


$100 A DAY 


Spin sugar into cotton 
candy any color o 
flavor. Agents wanted. 


BARTELL [fACHINE CO. 
‘53 Ww. 8th St., New York, U. S.A. 


NEW YORK SCHOOL OF 
AUTOMOBILE ENGINEERS 
Incorporated 
147 West 56th Street, New York City 
Under the persona! ae _ 

PROF. CHAS. E. LUCKE Ph.D. 

School of Engineers, Columbia iveeslty 
Departments include machine tool and forge shops 
assembling and test shops, and every type of motor; 
also laboratories completely and specially equipped to 
teach all ees parts of automobiles. 


aE Cl eS. 
SPECIAL COURSES POR OWNERS. 


vilver's Band saws 


20-in Foot or Belt Power 
26-in. Belt Power 
32-in. Belt Power 
36-in. Belt Power 


ALSO 

Hub Boxing and Spoke Tenon 

Machines, Forges, Drills and 

“Ohio”? Feed and En- 
silage Cutters 


Manufactured by 


THE SILVER MEG. CO. 


SALEM, OHIO 


BLOBE INCUBATORS. 


Hatch chickens No experience necessary 
ii Our large new Illustrated Catalogue of In- 
FE cubators and Brooders and Poultry Infor- 

mation mailedfree. Write to-day. Address 


: c. GC. SHOEMAKER 
Box 651 


Freeport, Ills. 


815,603 


Planter, corn, A. C. ‘Lindgren. 
815,413 


Planter, seed, J. L. Floyd 
Plaster supporting slab, F. A. S 
Plastic material, machine for making 

tinuously formed articles trom, J. 

Williams 6... ccc cece ccc cece ccc cees 
Plastics, affixing, E. J. Winslow. 
Plow attachment, Landis & Myers. 


Plumb, level, and inclinometer, W. A. Di- 

THT CK ise or 85 i's Sid 5 ora ES elle ie gate dele eb hee eee» 815,690 
Pneumatic tired wheel, T. B. Jeffery eee 815,430 
Precious metals from zine ores, extraction 

of, A. R. Meyer ....cccccccccccceveee 815,614 
Precious metals, refining hydrometallurgical 

products containing, C. W. Merrill. 815, 851 
Printer and stencil cutter, sign, D. Gerner 815,808 
Printing block adjusting device, W. H. Wa 

EON ~ vis/v:0:eie oiardd aia s creiciste,s isin aie e cisie gue s’esee o 815,662 
Printing machine, T. M. .North........... 815,857 
Printing press tu ae aae device, R. 

Marx .eeee sececeescccce 815,850 
Propeller, boat, H. B “Prosser. e 815,738 
Propeller, screw, E. K. Purvis. « 815,740 
Pulley device, G. Merritt .........eee0e .- 815,613 
Pulp screening machine, E. W. Goodriek.. 815,421 
Pump, ammonia, A. Eddy.........00e 5,911 
Pump and motor, rotary, HE. M. Fraser.... 815,522 
Pump, centrifugal, F. W. & C. A. Krogh.. 815,439 
Pump, centrifugal, F. W. Krogh......... 815,540 
Punching bag apparatus, W. J. Bryon, Jr.. 815,667 
Putting mat, eS SMIth oe aie cea ee eens 6: 
Radiator, Ww. R. Kinnear 
Rail anchor, J. M. Scott.. < 
Rail joint, N. Sumic_ ............ eececeee 815,762 
Rail straightening and leveling device, H. 

M. Stark .........05 seccccccccecveces 815,757 
Rail tie, F. N. Mibills .........0.00- eee. 815,364 
Railway and tramway rail, S. w. Dalzell. 815,580 
Railway, elevated, W. M. Reed.. weeeee 815,377 
Railway frog, J. E. Lewis is 815,719 
Railway spike, D. L. Vaughan ........... 815,766 
Railway switch, automatic, U. A. Wood- 

DULY: ise. .co5 sige sths Stele ee 6258 815,887, 815,888 
Railway switch mechanism, F. K. Hoffman 815,533 
Railway tie plate, W. B. Johnson........ 15,590 
Railway track machine, Mickey & Caldwell 815,727 
Railway track structure, G. Shoemaker... 815,869 
Razor, G. W. Korn ..ccoccoccscsccececece 815,355 


Regulator. See Beam tension regulator. 
Regulator, A. W. Francis 
Relay, R. Herman 
Reservoir retaining wall, 
Retinoscope, A. L. Palis 
Retort charging apparatus, BE. Korting. eee 815, 1438 
Revolver stock. detachable, D. B. Martin. 815,609 
Rheostat for starting and controlling elec- 

tric motors, W. J. Day 
Riding gallery, J. W. Armitag 


Ringing and listening key, automat A. 

CarligS wecccccccecccccccccccrsccccsces 815,405 
Rock drill shaping ‘and swaging mechanism, 

W. P. Lightbody ....... 815,844, 815,845 
Rotary engine, N. R. Smith........ 815,482 
Rule, open double plumb, A. Vreelan 815,570 
Sack cleaning machine, F. J. 815,896 
Sad iron, J. L. Poalk.......... 815,634 
Saddle, harness, J. W. Gardner 815,917 
Saddle post, W. G. Schaeffer ... 815,475 
Sash cord fastener, H. Hansen . 815,587 
Sash fastener, C. H. Snearer... 815,483 
Sash fastener, A. Kissinger 815,537 
Sash lock, W. A. Douglas ............... 815,803 
Sash, sheet metal window, J. W. Watkins 815,769 
Sash ventilator, window, F. L. Hargreaves. 815,818 
Saw, hack, W. B. Lawrence ............ 15,597 
Saw holding apparatus, J. McLean. 815,462 
Sawmill set works, 1°. S. Wilkin.... 815,665 
Seale, computing, J. W. Culmer. 815,684 
Seale,, weighing, P. Frost................ 815,414 
Screw driver, screw holding, L. S. Starrett 815,758 
Scrubber, G. H. Garnet............ceeeeee 
Scrubbing device, H. E. H. Armann. 

Seal, bottle, G. H. Gillette................ 
Sealing and stamping machine, envelop, 

Vanness & O’Brian .............. sees 
Sealing device, bottle, Cardell & Berg- 

STON cece cece cece cere creer ecseeees 
Secondary battery, E. L. Oppermann...... 
Seeding machine, roller, J. T. Mayhew..... 
Separating device, K. Swartwout...... 

Sewing machine buttonhole cutting device, 

BH. B. Allen ........ cece cece eee eeeee 2501 
Sewing machine guide, B. Fleigel......... 815,342 
Sewing machine thread case, P. Diehl.... 815,517 
Sewing machine trimmer and binder, J. 

FIG 2S! bis sees 060s are tare a dase died owes eee 815,428 
Shade tixture, window, J. M. Murdock. 


Shade holder, Marten & Eichhorn 


Shaft, tlexible, C. F. C. Mehlig... 
Shaft, jointed, J. K. Stewart.............. 
Sharpening mechanism, rock drill, W. P. 
Lightbody see eeeeneeceessoes 815,720, 815,843 
Shifting device, BE. C. Smith.............. 815,650 
Shoe polishing outfit, G. H. Rogers. 815,934 
Shoe rack covering, P. J. Porter. 815,932 
Shredder feeder, G. W. Crane.... 815,408 
Shutter fastener, J. T. Johnson........... 815,589 
Shutters, swivel for window blind, B. H. 
PHillipPS .eccecccceccccccececcccceeers 815,862 
Sifter, flour, W. G. Gadue ................ 815,415 
Signal box or package, J. W. Becherer.... 815,783 
Signaling system, electric, S. M. Young.... 
e1ebayeie bie eae sceeeeeeeeveeeees 815,890, 815,891 
Skid, J. Go Marks ee! 815,848 
Skirt marker, Mohr & Cooper 815,455 
Skirt support and lifter, T. Schollhorn.. 815,749 
Skiving machine, L, P. Hawkins....... 815,702 
Smoke consumer, J. Wilson..........e.000. 815,574 
Sole cutting machines, knife carrying 
mechanism for, A. M. Stickney 
Speed changer, W. T. Sears......... 
Speed indicator, G. Ible...............000e 
Speed indicator, electrical, R. Anderson... 815,778 
Speed varying mechanism, G. A. Gulowsen. 815,345 
Spike puller, T. W. Harber.............0. 815,701 
Spindle. See Spinning spindle. 
Spinning spindle, R. Morris................ 815,367 
Spinning yarn from flax, cotton, ete, A. 
McMeekin ....cece.eeeeeeees ere 815,623 
Spiral separator, F. Nichter 815,856 
Spool, compensating, F. E. Cole 815,511 
Spraying device, H. I. Joslin. 815,713 
Spring edge supporting hook, Knorzer & 
DANMER: *s tiveveis ieueseie 00's ae oie eee Hie ae oS 815,436 
Square and bevel, combined, A. Haag 815,528 
Square, try, J. A. Traut 815,389 
Stair, J. M. Knaus ...... 815,840 
Stamping machine, I. Byer........ 815.805 


Staples, ete., holder for, J. A. Blak 


Starch, ete., apparatus for drying, E. 

PrN: <9 3o.s0i0ses e560 chars isla winisecdie whe eat sya eee 815,373 
Static digcharger and lightning arrester, H. 

Ma SAW: 15.50 555 ors sie win ss: Onis daderctone 4, ates foe 815,384 
Stationary a ywiteb and adjustable car whe 

for use thereon, A. T. Winchell....... 815,666 
Stave jointer, L. F. Dieter................ 815,518 


Steam chests, heat screen for, D. C. Bailly 815,780 
Sill, glycerin, C. Sudre 815,76 


Stilt, H. J. Chambers... 
Stock loader, E. Arthur 
Stone molding machine, artificial, N. F. 

Palmer. eaissi sccjae o.cpe-eceiereiesa0G erase e's eetbiesete «. 815,372 
Stool and pail hoider, foldable milking, J. 

WF SBOCHE: Ad ssieces dracenee 5S vid & hea eee 35 «. 815,672 
Stool, milking, M. T. Hamilton.. 815,425 
Stopper, W. I. Kaiser........... « 815,351 
Stove grate, J. Loftus............ cece eee 815,445 
Stoves, sealed magazine for, S. C. Laitner. 815,716 
Strainer, M. Stransky..........e.ceceeeees 815,874 
Stropping machine, J. R. Curley... . 815,685 
Stump puller, Fuller & Bateman 815,586 
Sucker rod elevators, hook for, J. Mahoney 815,723 
Sulky, H. J. Miller................ 815,615, 815,616 
Sulky seat, C. C. Lapham. 815,841 
Supporter, S. Lipkowits ..........eeseeees 815,604 
Suspension device, adjustable, F. L. Gregory 815,422 
Switch, E. Fields .......... eceecececesees 815,693 
Telegraph key, J. J. Ghegan......... . 815,809 
Telephone attachment, J. Silverman....... 

Derg sais. Linedis atu oeeeat eta ta ahs oe eae 815,753 
Telephone transmitter, EH. E. Yaxley....... 815,889: 
Telephonic apparatus, J. G. Roberts. «- 815,380 
Telescopic elevator, J. Kovacevic..... . 815,594 
Tent, window, W. B. McLaughlin........ 815,622 
Theater curtains, means for hanging and 

operating, J. H. Channon............. 815,904 
Thermal protectors, automatic electrical 

self soldering reset for, F. B. Cook... 815,406 
Tire, cushion, F. G. Freese.........sseeee 15,523 
Tire,, pneumatic, R. A. Harris............ 815,346 
Tire shrinking machine, D. O. Brackett... 815,900 


Tire, vehicle, J. K, Williams............ 815,572 


Scientific American 


1906. 


MarcnH 31, 


Gasoline Engines 


Just a little investigation and comparison with 
otbers will sbow their superiority. Strength, 
Simplicity, Efficiency and Economy are the 
distinguishing marks of every 1. H.C. power. 
Adapted to use in shops of al) kinds, pumping, 
industrial plants, experiment stations, etc. 
Horizontal, Vertical, Portable types. Sizes 
‘from 2 to 15 horse power. Write for catalogue 


International Harvester Company of America 
(Incorporated) 
@C Monroe Street, Chicago, Ill. 


Multipolar Dy namo, or Motor. Wil! light 
three 110 y. lamps, 144 H. P., complete set castings and 
k, rough or finished. Price, 86.00, All 
apparatus built for ama steurs, inventors, 
Light manufacturing. Everything 
slacks! in ai ntity. Send for our second-hand 

ain list and slog. T. Bixrorp Execrrrc Works, 
Ps 26 arkson Court, Chicago, Tl. 


all necessa 
kinds of spe 
Pe and experimen 


PERFECT PASSENGER SERVICE 


BETWEEN 


CHICAGO» KANSAS CITY, 
CHICAGO »» ST.LOUIS, 
GHIGAGO »»PEORI 
ST.LOUIS “KANSAS CITY. 


THROUGH PULLMAN SERVICD 
BETWEEN CHICAGO AND 


HOT SPRINGS, Ark. DENVER, Colo, 
TEXAS, FLORIDA, UTAH, 


CALIFORNIA «»> OREGON. 


IF YOU ARE CONTEMPLATING A TRIP, ANY POR- 
TION OF WHICH OAN BE MADE OVER THE CHICAGO 
& ALTON, IT WILL PAY YOU TO WRITE TO THE UNDER- 
BIGNED.FOR RATES, MAPS, TIME-TABLES, ETC. 


Gro. J. CHARLTON, 
GENERAL PASSENGER AGENT, 
CHICAGO, ILL. 


Valuable Books 


JUS? PUBLISHED 


Scientific American 
Reference Book 


12mo. nae Pages. IJlustrated. 6 Golored 


Plates. Price $1.50, postpaid 
The result of the queries of 
three generations of readers 


and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for montks. It is indispensa- 
ble to every family and busi- 
nessman. It deals with mat- 
ters ot interest tc ever. poay. 
‘The book contains 50000 facts, 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
“ Scientific American Refer- 
ence Book ’ has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
of Government reports aone. 
It is a book of everyday reter- 
ence- more useful than an en- 
cyclopedia, because you will 
find what you want inan in- 
stant in a more condensed 
form. Sixty years of experi- 
ence alone have made it possible for the publishers of 
the SCIENTIFIC AMERICAN to present to the purchasers 
of this book a remarkable aggregation of information. 


Home Mechanics 
for Amateurs 


This book bas achieved an unparalleied success in one 
week, and a Special Edi- 
tion Of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way—the ‘“‘only’ 

—at small expense. It wi 1 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
fi ‘ving contents—the circu- 
ars cost only a cent- the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first topurchase. The first 
large edition is almost 
gone, order to-day. 


370 Pages 326 Engravings Price $1.50 
MUNN & CO., Publishers, 361 Broadway, NEW YORK 


Tobacco press, 
Tool, combination, 
Tool, 


Top, spinning, E. T. Jones..... eeccccceee 815,591 
Torpedo conveying and launching, apparatus, oe 
T. H. Wheless ...... sdinesie's ¥sreecawas 815,898 
Toy, Z A. Curtis . 815,410 
Toy, W. D. Winger ... 815,667 
Toy car, F. V. Bartlett. 815,504 
Trace holder, Gruwell & 815,423 


Traction wheel, 


Transformer for cautery 
work, 
Rollinson ........ 
Trap. See Animal trap. 


Tree-digger, 


signals, automatic overhead, B. 

Whitcomb ........e eee - 815,499 
Trousers, M. J. + 815,598 
Truck, elevating, - 815,416 
Truck, railway car, - 815,784 
Truss, A. C. Cooke 815,682 
Tubular articles, machine for shaping, N. 

Marshall: @...30 bce Sasa s oii ds on eee 815,362 
Tug or support, shaft, J. O’Connell....... 815,730 
Turbine governing mechanism, R. H. Rice, 

apes shales Sete OR Tose a iaseds Grave otet lars ’t/o 815,742, 815,743 
Turbine governing mechanism, D. Hurley.. 815,833 
Turning and boring articles, such as spools, 

etc., machine for, H. K. Stockwell... 815,567 
Type writers, adjustable line. predetermining 

device for, A. OC Diasg specie wate etese a aor: 815,644 
Typewriting machine, J, Felbel....815,339, 815,340 


Typewriting machine, B. C. Stickney . 
iti E. F. Kunath 
Typewriting machine adding device, 


Typewriting machine, 


Martineau ..........008 815,724 
Umbrella, E. W. Crane........... -. 815,797 
Valve, air brake, W. O. Gunckel. -- 815,816 
Valve, expansion, A. H. Eddy............ 815,912 
Valve for air compressors, T. BE. Sturtevant 815,488 
Valve gear for explosion engines, L. P. A. 

Bes BRUMOUL: > ae castle cesrocores us agsteieroieus Se at 815,779 
Valve, steam engine, D. J. Hoisington..... 815,828 
Vehicle draft connection, A. T. Stutson... 815,655 
Vehicle frame, motor propelled, G. H. Jones 815,918 
Vehicle ruaning gear, J. H. Gressom...... 815,527 
Vehicle wheel, C. C. Wilson......... «. 815,573 
Vehicle wheel, R. F. Martindale... . 815,611 


Vending machine, J. BE. Packard... 
F. W. Tucker 


Vending machine, 


BR A. 
P. 
combination, IF. 
Tooth mold, BE. Pierrepont........eseeeoeee 
Toothpick and forming same, H. S. Hopper 


E. F, Piper... 
Train control system, G. H. Hill. 
Train order holding. device, A. E. 
Train stopping means, 
Transformer, W. S. Moody 
Transformer, electric, M. O. Troy 


variable voitage electric, 


nursery, D. Feigly............ 
Trolley contact device for operating electric 
D. 


Bonroe..seeeeeeeeees 915,790 
IL. Robertson. 815,381 
E. Foor...... 815,916 


815, "374 
815,534 


815,633 
- 815,826 
815,500 
815,637 
. 815, 729 
815, ,765 


BE. Renaud 


and diagnostic 
E. H. 


815,863 
815,901 


815,565 
815,595 


.. 815,731 
815,882 


work. 


New Remington Models 


supply a demand for SWIFTER, EASIER, BETTER TYPEWRITING 
than any writing machine has ever done before. 
As a result of this demand the Remington factory—the 
greatest typewriter plant in the world—is now breaking 
all production records. 


Ventilator, M. Kinzey........ 815,434 

Vessel, navigable, J. P. Po 815,737 

ibrator controlling means, ae (be . 815,728 a 

Violin tailpiece, B. Cather............000+ 815,793 macy 1s emphasized. 

Wagon brake, J. L. Thomas............. 815,568 E 

wal: and ceiling covering, removable, J. 0. 815,850 Remington Typewriter Co. 
ATKINSON: 3c caerss cor ais ora bbw sicie visesies 68 

Wall covering, H. L. Messmore........... 815, 547 NEW YORK AND 

Wall or the like, retaining, IE. M. Scofield. 815,866 BVERYWHERE 

Wall, portable, H. B. Copeland.......... 815,513 


Warp stop motion, - electrical, Boardman & 
harples 


Washtub, M. Robin 
Weather strip, M. 
Well rig, oil, 
Wheel, 
Winding mechanism, 


Window and door screen, H. E. Southworth. 815,484 
Window cleaner, H. Beatty.............8. 815,782 
Window dressing apparatus, F. Conhaim... 815,796 
Window lifter, Re DVanssoacsacie fare our 815,914 
Window lock and gravity bolt, A. H. Wood- 

MULE a cress ciatyiale ecisesta hace nes oats iain le aeesete ae 815,669 
Wire clamp, D. C. Smith.................. 815,871 
Wire splicer, D. C. Smith. , 815,755 
Wood, preserving, J. ahs Card. eens rate 815,404 
Wrench, We. Cx Lott.ccsceeccs «. 815,446 
Wrench, J. A. saith A o/h heits tevabe ote «. 815,872 
Yoke, cultivator, A. C. Lindgren........... 815,602 
Zinc sulfate solution into zinc oxid, appa- 

ratus for converting, C. E. Dewey..... 815,516 

DESIGNS. 
Bottle, A. Andresen ...... . 37,906 
Button, lapel, BE. Gebhardt 
Carpet, A. M OBO cos 6 65 6 os 


Carpet, W. 
Carpet, J. S. McNab 
Condiment container, 
Curtain, 


Mug, wooden, 
Plate, E. J. Owen 
Plate or 
Silverware mount, 
Stove, cooking, 


TRADE MARKS. 


Ale, S. Boltons Sons.. 
Antipyretics, Ammo Phenin Chemical “6o.! 
Antiseptic refrigerants for wounds, 


Tichenor 
Antiseptics, 


Axes, hatchets, 
Baking powder, 


facturing Co. 


Binders, loose leaf, Sieber & Trussell Mfg. 
, CRE Lee) tre Peep weer write corer ee 
Boiler tube cleaners or scrapers, A. 
Chesterton & C0. ...ceeeeeeecceeeeens 
Boots and- shoes made of leather, M. ‘AL 
Packard Co. ........-- cvs ein ereiats siert.ere as 
Boots, shoes, and slippers, leather, Rindge 


Kalmbach Logie & C 
Nuyens & Cie... 
tooth, C. Loonen...... 
Fox River Butter Co.. 
Butter, J. P. Baden Produce Co..... 


Brandy, apricot, 
Brushes, 
Butter, 


Candies, certain, George Ziegler Coste eke as 50,441 
Candles, short thick, Clarke’s Pyramid and 


Fairv Light Co. 


Water bag or bottle, T. W. 
M. Shellaberger. 
Emerson & Kerstetter. 
L. Ferris 


Fettback & Li 


BE. F. Boubel............ 
Grape fruit holder, F, EB. Burley. 
R. P. Spooner... 


similar dish, A. S. Higgins. 
E. Meyers...... 
E. C. Cole ete 
Water receptacle or bottle, I. Newell....... 


Lloyd Bros. 
Antiseptics or germicides, 
and adzes, Collins Co 
bicarbonate of 

cream of tartar, A. Schilling & Co..... 
Banjo heads and drum heads, Duplex M: 


Sioa aeisid aisiee se 50,498 to 50,506 


815,789 
«» 815,472 
«. 815,366 
- 815,646 
815,519 
815,520 
815,692 


Miller. 


ld 


Coffee 


Should Never Boil 


and then it’s harmless 


Here’s a coffee 
}, that won’t let it boil, and you 
can leave the 


Arnold Steam Coffee Cooker 


on the stove all da: 
coffee is just as delicious as 
when first made. 
hygienic 
eliminating all the ill effects 
which arise through 
ecoflee made in any 


ot at last 


and the~ 


Itisa 
solution for 


other way. Percolation 


GE. 


Lloyd Bros.. 


soda, 


Ovecee eee cccccceee 


Canned fruits and vegetables, Gibbs Preserv- 


can never accomplish 
what the Arnold does, and if your 
dealer cannot suppy you, we will. 
WILMOT CASTLE CO. 
17 A Elm Street, Rochester, N.Y. 


er Well Drills 


for Artesian and Ordinary Water 

Wells; Mineral Prospecting and 
Placer” Testing for Dredgers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
booksi n these lines, 


KEYSTONE WELL WORKS 
Beaver Falls, Pa. 


Typewriter 
Users Know 


that a new Remington model 
means a new standard of typewriter 
The 


The new Remington Models have a brand new escapement. 
new variable line spacer and other new features by which 
Remington quality is intensified and Remington supre- 


The Automatic Telephone 
Card Index 
can be attached to your ‘phone ina 
minute. Has enough space for the names of 
120 firms, alphabetically arranged a hand- 
some aluminum case. The cards are quickly 
removed and are out of seght, except when 
you want them, Cards plainly indexed. Pull 
out the letter you want. When through, Jet 
0, and it returns to its place automati- 
lly. Splendid advertising souvenir to 
give to customers. Name and busi- 
ness punted on face of case, in quanti- 
ties. ice 50c., sent postpaid. 


AUTOMATIC CARD INDEX CO. 
Dept. A. 327-881 Bleecker Street, Utica, N. Y. 


~ AUTOMOBILE 
Dry Battery ™ SPARKING 


Becko Spark Cell 


4 Cells $1.25 


J. H. BUNNELL & CO. 
Electrical. Manufacturers 20 Park Place, NEW YORK 


The Best 


The Chautauqua Home Reading Course 1906-07 


ENGLISH YEAR, 


No. 


ing Co. of Baltimore City............. 50,442 
Canned sardines, William Underwood Co.... 50,494 The 28th C. L. S. C. Year 
Car couplings, car buffers, and draft gears 
__and parts thereof, Gould Coupler Co.... 50,443 The Chautauqua Home Reading Faculty for this year consists of President HENRY CHURCHILL KING, of 
Cigars, A. Siegel ..........- ste ceeeeeeeeee 50,449 Oberlin College; Prof. THomas FRaNcIS Moran, of Purdue University; Prof. I, A. SHERMAN, of 
Sleeoine enameled and. porcelain ware, prep- ree ie leone of Nebraska; Prof. a pap Poet LAVELL, sd Bates College (formerly of University 
arations for, W. C. McKinney ......... xtension Society); WILLIAM AWSON of London, and others. 
Cleaning precious metals, powdered prepara- 4 ¥); J i 4 
tion for, J. B. Haldeman ............. 50,465 SUBJECTS 
Coal, bituminous, War Eagle Fuel Co...... 50,567 | The English Government . fs Moran $1.50 
onl. bicurotnoue and anthracite, Hconomy 5a Boe Evolutions and actual workings of the English System concretely compared 
Wel: . COs yo.e sc.aleag g delsheta viet bis b00le.8'S ,004, 50, with the American System. 
Coffee, Arbuckle Bros. .. 50,439 What is Shakespeare ? 9 ‘She oO 
Coffee, New Orleans Coff 50,446 * pe: a 4 Hi eas 
Coffee, Arbuckle Bros. 50,455 ypical Plays interprete Introduction to the Great Plays. 
Coffee, A. Schilling & C . 50,477 | Literary Leaders of [Modern England - 3 . Dawson 1.00 
Gomes berry, cher Anos or groun , Ronis Wordsworth, Tennyson, Browning, Carlyle, Ruskin. 
en, Tomlinson Co. ........ceeceeeeeeee 
Oe . f 2 Ps - ‘ A 8% ° Kin, 1.2 
Coffee grinders, National Specialty Mfg. Co. 50,474 | Rational Living & S 
Coffee, roasted, Fort Smith Commission Co.. 50,464 Modern Psychology Applied to Everyday Life. 
Cornmeal, Gulfport Grocery Co.....cecceeee 50,444 | In the Chautauquan [lagazine (monthly) 
Cornmeal, Threefoot Bros. & CO.......s0.0- 50,454 Imperial England = 9 . & = 7 a < . Lavell 2.00 
Cornmeal, both bolted tae Eranwlated, Dia- BOaRe The Expansion of the British Empire. 
mond Elevator Milling Co.....seeeee 5 : 
Corset bones or stays, J. Janowitz .. 50,514 A Reading. Journey in Noted English Counties— 
Cotton duck, Hogansville Mfg. Co.... - 50,546 Travel Articles in the England of To-day. 
Cotton piece goods, Gilbert Mfg. Co. 50,544 English Men of Fame— 
Cough Cure, Kickapoo Indian Medicine Co.. 50,565 Character Sketches of Men of Art, Science and Philanthropy. 
Gough drops, Daviess HOSE &C p07) Library Shelf of Supplementary Readings—Round Table with Programs and 
Cream “separators, centelfu te Outlines for Readers—Highways and Byways Editorials Relating to Topics 
arator C02 esta eee Cate Mee GPe tS 50,438 of the Year, Bibliographies, etc. 
Dental chairs, Ritter Dental Mfg, Co.50,556, 50,557 | English Year Membership Book. 
Dyestuff, Cassella_ Color Co. +» 50,497 Helps and HintsforHome Study . + é F - ‘ . - . aS -50 
Eggs, hens’, G. M. Wattles & Son.... . 50,491 
Electric conduit fittings, Crouse-Hinds Co... TERMS $7.25, 
Engin es can as ne solone. Otio Gas Hee 50,463 | Reduced Price of Complete Course above, postpaid, cash with order i ‘ é $5.00 
OLE SS ee ote OS tah and dE ee 50,486 Any part or parts of the above Course will be sent separately as wanted, Post paid for the price opposite each 
Escharoties, Lloyd Brothers........+ ! 50,516 | title in the list, forcash with order. The reduced rate applies only to orders tor the complete Course 
Fabrics, textile, Eddystone Mfg. Co cash with Otaor Clubs will find complete directions for work for each month beginning September, 1906. 


eer 50,561 to 50,563, 50,578 


Dept. D 


CHAUTAUQUA PRESS. Chautauqua, 


New York 


MarcH 31, 1906. 


Scientific American 


Toquet [Marine Motor 
STANDS FOR RELIABILITY 


Ask any owner ofa 
“Toquet” Motor. Get 
his opinion. 


If you don’t know a 
“Toquet” owner write 
us, we’ll gladl 
send names and a 
dresses of a few. 


Catalogue sent 

on receipt of 

three 2cent & wee 
stamps. F, 


z ‘ 
THE TOQUET MQTOR CO. 
Metropolitan Building, 31 East asd Strect, New York 

G, Eovaro Suaw, Genera! Manager 


THE POSTAL TYPEWRITER CO.’S 


FACTORY AT NORWALK, CONN. — 


is Equipped to-do Experimental Work, 
Tool Making and’ Manufacturing. Ine 
ventions Developed. Very Best Work 
Guaranteed. Correspondence Solicited 


MADE 6 THE 
WALT 


1AM MANUFAC 


WALTEY 


ACTIVE AGCNE 
WRITEPOR PF : 


The best Agency Proposition in America. Write for particulars 


and illustrated catalog. 


MOTORCYCLES 


$40 up 
Send for list No. 102 of 70. machines, 
Our 190) catalog on engines, cast- 
TTA ings, frames, and accessories is ready 
Wer and should be in the hands of every 
=——F}) motorcycle dealer, rider, ‘and pros- 
iy pective purchaser. 


SY = SEND FOR IT. 
HARRY R. GEER CO., 1015 Pine St., St. Lots, Mo, 


Medicated and Iron Clad Gloves 


THE GREATEST GLOVES ON EARTH 


No more Sore Hands. No more Cracked 
Hands. No More Chapped Hands, but hands 
that are beautifully white, soft and smooth 
such are the effects produced by wearing Me- 
dicated Gloves. Retail price 30 cents per pair. 

The Iron Clad Glove. the glove of the 
Working Masses. I: is not only Medicated 
and Water Proof, but also protected by a me- 
tallic surface which gives it great durability. 
Retail price 40 cents per pair. 

The best sellers on the market. Agents 
make from $20 to $30 per day Write for par- 
ticulars. if you want to make money. We 
want a good agent in every mill and factory. You can make 
more money at Noon-time selling our gloves than you can during 
the day at your usual work. 

co. 


THE COMMON SENSE MFG. 
Dept. 153, St. Louis, Mo. 


WHITEWASH YOUR BUILDINGS 
\ At Lowest Cost 


with a Progress Universal 
Spraying Machine. One man 
can apply whitewash, calcimine, or 
cold water paint to 10,000 square 
feet of surface in ten hours, and do 
better work than with a whitewash 
brush. It is also adapted for spread- 
ing disinfectants, destroying in- 
sect pests and diseases on trees, 
vegetables, and other plants, 
extinguishing fires, washin; 
windows, wagoiis,: etc., an 
~other purposes. This miichine 
is really a portable water works 
system, as it develops a pres- 
sure of over eighty pounds, and 
lifts the liquid more than eighty feet higher than itself. The Pro- 
gress costs only $21.00 and lasts a lifetiine. It pays for itself the 
first year. Write for detailed description. 
Ohio. 


DAYTON SUPPLY CO., 


Dayton, 


60 YEARS? 
EXPERIENCE 


TrRave Marks 
DESIGNS 

CopyriGHTs &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica. 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American, 


A handsomely illustrated weekly. J.argest cir- 
cxlation of any scientific journal. Terms, $3 a 
year; four inonths, $1, Sold byall newsdealers, 


MUNN & C0,3¢t8roadway, New York 


Brench Office. 625 F St.. Washington, D.C. 


w Packers Fertilizer 
Wed. eciate teroias le Sal etatotatase eines «aisle 6 Osa 
Files and rasps, Carver File Co........ 
Flavoring extracts, Joseph Burrnett Co.... 
Flour, wheat, Pittsburg Milling Co......... 
Flour, wheat, Burrus Mill & Elevator Co... 
Flour, wheat, Coles Co. .....c.ece ee eee eeee 
Food, stock, M. W. Savage.... ate 
Germicides Rhuma-Sulphur Co............. 
Glass cut and engraved, T. G. Hawkes & 


Fertilizers, Independent 


Hair restorers, B. 
Harvesters and extra and repair parts and 

pieces therefor, International Harvester 

Cow of, America. i:2% seis cos eee iae soo 50,467 
Harvesters and repair parts and pieces there- 

for, International Harvester Co. of 

AMECLICE ones ocietin soe ee lai Ree dre iota te theta 50,468 
Hats, Gage Bros. & CO. ....... cece eee e eee 50,508 
Ice cream and ices, powder for use in mak- 

ing, Goins er Svats oe ceine cae eats 50,569 
Insoles, Electric Appliance Co............. 50,506 
Instep supporter or arch prop, George G. 
= London: Mf2.: Cos sain c cei ie cee eens 50,564 
Lamps and generators, acetylene, A. H. 

PUNK Ob ileate ie recess aSloa eas ayo’ Seiegiave cha 50,572 
Liniment, Dr. Peter Fahrney & Sons Co.... 50,526 
Linings, dress, M. W. Burd...... ilyatehatsoreteie 50,537 
Lotion used in the treatment of hernia, J. 

ANGE OY: <> covers, ole cdsavele. oda eye faeteiace Wiele wlasaei'e Sees 50,541 
Lozenges, New England Confectionery Co... 50,475 
Lubricating grease, Beerwald & Levin...... 50,456 
Measuring the capacity of the lungs, instru- 

ment: for, Cz. H.. Birdie wise ise cic de tees 50,457 
Medical compound, M. M. Foy............. 50,543 
Medicinal and toilet oil for skin diseases, 

Illinois Laboratories ..............0008. 50,529 | 
Medicinal preparation for the cure of rheum- 4 

atisin;.< Ds A Gene ag iiare itis coed wee ord wae 50,532 


50,535 


50,576 
50,548 


Medicinal soap, Barclay & Barclay..50,534, 
Medicine for certain named diseases, Paul 

Bros. Medicine Co. ........eeeeeeeeeee 
Medicines, certain named, H. O. Hurley... 


Metals, antifriction, Merchant & Evans Co. 50,472 
Microbe killer, I. Radam.................. 50,521 
Molasses, N. W. Taussig Co. 50,445 
Mucilage, paste, and adhesive cements, Ca 

ters: LINK COs seco Ase: a orator sia ca atures ate 50,451 
Nails, horse, Capewell Horse Na 50,450 
Nerve elixir, E. Dort........ 50,502 


Oil, castor, National Lead Co. 
Oils and grease, lubricating, F. 


50,553 
50,466 


Paints, Toch Brothers ...... 50,490 
Paper, writing, L. A. Lehmaier..... 50,550 
Periodical, magazine, Advance Publishing 50,568 / 
Pharmaceutical preparation, Lloyd Bros.... 

edie akecbalesava aha acdnahesavels Slavenstots ate. five po ,017, 50,518 
Pins, earrings, and studs, Donley & Co..... 50,501 
Pistols, Colt’s Patent Fire Arms Mfg. Co.. 50,460 


Preparations for diseases of the stomach and 
bowels, Dr. Peter Fahrney & Sons Co.. 50,527 


Remedies for pulmonary diseases, Fischer 
Chemical Importing Co. ............6.. 
Remedy, headache, I.ewis Pharmacal Co.... 
Respirators, H. S. 
Searfs, -W. Trevor 
Scissors, C., F. Boker 
Seeds. garden, flower, and field, Livingston 
Seed: (CO; es Phe cieie 80.4 Sais eae Hew oe Chae eae 50,530 
Sheetings and drillings, Grendel Mills....... 50,511 
Sheetings and drills, cotton, K. Iwahara 
; 50,549, 50,574 
Shirts for men and women, outing, Guiter- 
man Bros. ........+0.- eile ae oie, wiere a oe. 50,512 
Shoes, tennis, Hood Rubber Co.. «- 50,547 
Soap, Summit City Soap Works... -- 50,487 
Soap, Dunwoody Bros. Soap Co... -- 50,503 
Soap, Summit City.Soap Works...... .. 50,566 
Soap, borax, Pacific Coast Borax Co. .. 50,555 
Soap, toilet, D. R. Bradley & Son......... 50,536 
Soda water syrup and a drink made from 
such syrup, Wiley Mfg. Co............ 50,489 
Spices, A. Schilling & Co.................. 50,448 
Spices, ground, Citizens’ Wholesale Supply 
COR | ere sisseieeiere iS ieiatesbeiarshe Mhehete/sy ehererels sraeiey heels 0,452 
Stockings, Columbia Hosiery Co. ...... a... 50,570 
Stove polish, powdered, X-Ray Stove Polish 
Way" Jeseveleve rea gfetslave sisioveieieevinie tee wastrel ate aretessi 50,495 
Tea and coffee pots and coffee urns, Silver & 
Oba dee bbe te wi ae Oa aT sas 50,525 
Tonie beverages and extracts for making the 
same, Wharton Chemical Co........... 50,492 
Undershirts _and drawers for men _ and 
women, Heilmann, Loth & Gutman...... 50,513 


Washing powder, Summit City Soap Works. 50,488 


Watches, watch cases, and watch move- 
ments, D. Gruen & Sons........... «-. 50,545 
Wax, J. E. Chandler........ - 50,440 
Whisky, Brede-Lang Co. . «- 50,496 
Whisky, P. Freiler ...... «- 50,507 
Whisky, D. Green .........%. .. 50,510 
Whisky, H. R. Myers ....... .- 50,520 
Whisky, Shortell & Timmins. .. 50,524 
Whisky, Hoffheimer Bros. Co.. .. 50,528 
Whisky, Dallemand & Co..... .. 50,539 
Whisky, A. Myers ....... .. 50,552 
Whisky, Straus Bros. Co. ........ .. 50,558 
Whisky, rye, Gilliams, Jones & Co. +..+++++- 50,509 


LABELS 


“Big Two, or The Great Western Cholera 

and Cramp Cure,’ for medicine, T. H. 

Bes (Dane r sae cores wie teehee viens eens Ste . 12,717 
‘“‘Cupidine,’’ for a lotion, C. R. Wilson.. 12,713 
“Garrison’s Croup Salve,’’ for salve, 

Garrison 12,716 

12,715 


gs 
12,719 


Association 
“Red Star,’’ for massage cream, 

Massage Cream Co. .......ee cece ee eeee 12,714 
“Robt. Hamilton Old Tom Gin,’’ for gin, 

D. Holzman & Co. ..... eee eee eee eee 12,720 
“The Compactum Handkerchief,’’ for hand- 

kerchiefs, Acheson Harden Co. ....... 12,725 
‘.The Hibernia,’’ for handkerchiefs, Acheson 

Fardeen: COs. cise ere teieres dei siaia ea ele areas 12,722 
“The New Chemical Felt,’’ for a felt for 

polishing gold and silver, M. C. Priteh- 

VD rad5 “sya isho' iat aselara pig Blois sa dale e's e'sistas) asia 12,726 
“The New Linene Handkerchiefs,’’ for hand- 

kerchiefs. Acheson Harden _Co......... 12,724 
“The Old Time Irish Linen Hdkfs.,’’ for 

handkerchiefs, Acheson Harden Co..... 12,723 
“Van Emden Ground Chocolate,’’ for choco- 

late, Van Emden Cocoa Co............ 12,721 


“‘Wavenlock,’’ for hair tonic, F. H. McGuire 
“Words are Flowers Fruits are Facts Texas 
Post Oak,’’ for medicine, J. Mack Mahon 


12,712 
12,718 


PRINT*. 


“Adlers Young Men’s Summer Styles,’’ 
men’s summer apparel, David Adler & 


for 


Sons Clothing CO. ....... eee ee eee eee eees ,599 
“Belding’s Yardwide Guaranteed Satin,’’ ‘for 

satins, Belding Bros. & Co............. 1,598 
“Chief Kokomo,’’? for rubber tires, Kokomo 

Rubber: C03, | esi tar dsaics aarere Wiens see 6 1,603 
“Design for Card Box,’’ for playing cards, 

Willis W. Russell Card Co............. 1,602 
“Imperial Hat ‘Ads 1906,’’ for hats, Samuel 

Mundheim .'Co:> 4:5 sue ieee esre tic eledierd se o's 1,597 
“(Next Morning.) Bromo-Seltzer,’’ for bro- 

mo seltzer, Emerson Drug Co............ 1,601 


“Oldsmobile Model 
an automobile, 
“Oldsmobile Model 
Shaw-Torrey Co. 
“Oldsmobile Model S,’’ for automo 
Torrey Co. ... 
“Uncle Jobn,’’ for 
bach & Sons 


B—Straight Dash,’’ 
Shaw-Torrey Co.......... 1,604 
L,’’? for an automobile, 


confection 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in’ print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number’ of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 

ork. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 
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Pat. Aug. 22, 1899 


Successfully and economically used on gluten, paste, cereals, sizing, and all 


materials which can be reduced to a pulp before evaporation. 


Will also 


dry factory refuse, such as distillery slop, beet pulp, brewers’ grains, etc. 


Samples of any material will be -evaporated free of charge. 


information on request. 


Circhlars and 


MERRELL-SOULE COMPANY, Syracuse, N. Y. 


INDUSTRIAL OPPORTUNITIES 


on the 


LEHIGH 


VALLEY RAILROAD 


Desirable sites for manufacturing purposes can 
be obtained on reasonable terms. 

If you want to establish a new industry or re- 
locate one already established, information to 
your advantage may be obtained from 


P. H. BURNETT, Industrial Agent, 


i 143 Liberty St., N. Y¥ 


Manufacturers 


ERHAPS your factory 
would find better op- 
erating conditions and 

a marKet not so sharply 
competitive in the Santa Fe 
Southwest. 

If you are desirous of in- 
vestigating this field we will 
be glad to assist you, and 
correspondence is invited. 


WESLEY MERRITT 
Industrial Commissioner 
Santa Fe System 
Railway Exchange, Chicago 


Signs, Boxes, Souvenirs & Novelties 


of Aluminum in any number, style or design; Litho- 
graphed metal signs, boxes, jars, etc. Enameled Iron 
Signs of all colors. Designs, estimates and catalogue. 
N.J. Aluminum Co., 150 Nassau St., N.Y. IL M. Willis, Mgr. 


LET US BE YOUR FACTORY 


WRITE FOR ESTIMATE ON ANY ARTICLE 
YOU WANT MANUFACTURED 


MobDELs, EXPER. 


WorK 


STAMPINGS, 
WRITE FOR, FREE BOOKLET 
THE CLOBE MACHINE & STAMPING CO, 
. 970 Hamilton St., Cleveland, O. 


MACHINERY Sitio "ON Conta ter 


new devices developed; successful experimental work 


done speedily; skilled labor; good facilities; good 
value for your money. 

J. R, ENGELMAN MFG. CO. r 
74 Hudson St. near Penn. Depot, Jersey City 


t 
MACHINES: | Corliss Engines, Brewers 


(fe and Bottiers' Machinery. THE LTER 
MFG. CO.. 899 Clinton St., Milwaukee, Wis. 


MODELS eminem eed Specta Machines. 


E. V. BAILLARD. 24 Frankfort Street. New York. 
Expert Manufacturers 


RUBBER. (‘Hie jotting Work 


PARKER, STEARNS & CO., 228-220 South Street, New York 


Advertisers who have handled mining machinery 
specialties with great success and possess exccptional 
facilities are open to Consider sole agency for pacented 
inventions of real merit to push the sale outside the 
U. 8. A. Only business of first-class character will be 
considered. Reply in first instance, giving fullest par- 
ticulars to Q. Q. Z., care J. W. Vickers, 5 Nicholas Jane, 
London, E.C. 


AGENTS WANTED to handle our New Automatic 
Burglar Alarm. Placed against any door or window ab- 
solutely prevents opening it without “waking the 
house.’ simple, easy to show, u necessity to every 
home and person. Sample outfit sent for $1.00. Hand- 
some profit to agents. 

Automatic Burglar Alarm Co., St. Louis, Mo, 


FOREIGN PATENTS FOR SALE 
ABRAHAM END GATE FASTENER 


can be fastened instantly. More rigid than a rod. 
Farmers everywhere buy as_ soon as they see it. 
Canada, Mexico, England, France, Belgium and 
Germany tights for sale. Write for particulars. - 


ADOLPHE ABRAHAM, Patentee, Corby Bldg., St. Joseph, Mo. 


A PAINTING AND WHITEWASHING MACHINE 


Does the Work of 20 Men 


with brushes, and does it better. Send for catalogue No. 10, which is free 
J. A. DEL SOLAR, 108 Fulton St., New York, N. Y. 


STEEL TYPEWRITER TYPE 
We make, or SUE urnish complete outfit for peeing. 


all styles. YORK STE 
100 assau Street, New Yor 2 sai a as 


Are you interested in Patents, Model or Experimental 
work? Our booklet entitled 


WHAT WE DO—HOW WE DO IT 


will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Ine, 


8-10-12 Jones Street, New York. 
HICAG' 
MODELS J CnSA gD MOREL WORKS 


ESTABLISHED 1867 SX write FOR CATALOGUE OF MODEL SUPPLIES 


A Large Growing Field 
In making Concrete Products—the Famous 
Miracle Double Staggered Air Space Building 
Blocks, Cement Brick, Cement Drainage, 
Sewer Tile and Sidewalk Tile. Catalog A 1. 
MIRACLE PRESSED STONE CO. 
Minneapolis, Minn. 


PLATES —STEEL STAMPS 


Nv EMPLOYEE CHECKS,KEY TAGS & BADGES: 
JU.ROBBINS MFG.Co. 58 KNEELAND ST. 
SENO FoR CATALOGUE *****BOSTON,MASS. 


Models & Exper. Work, Gears, Dies, Tools. Novelties 
manufact’d, M. P. Schell, 506 Mission St., San Francisco 


and Special Machinery. 
& MOORE, Chicago, U. 
WORKS. INDIRA 


Dies, Tools, Models 
HOEFT 


OF FICE:*& 


BE A WATCHMAKER 


Send for our freebook, Howto hea Watchmaker. Stone 
School of Watchmakinrg, 904 Globe Bldg., St. Paul, Minn. 


MODELS 


& GEARS 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 


PREMENT BOOKS. 


struction, 50c.; Remforced Concrete Construction, $2.50; Hel 
low Concrete Block Building Construction, 50c. Sent postpaid. 


EMENT AND ENGINEERING NEWS, Chicago, III. 


Firtn a 


2% INVENTIONS PERFECTED 
UNION MODEL WORKS 
193 S0.CLARK Sr. CHICAGO. 


How to Use Portland Cement, 
50c.; Cement Sidewalk Con- 


To Book Buyers 


We have just issued a new 
48 -page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 


MUNN & COMPANY 


Publishers of ScreENTIFIC AMERICAN 


361 Broadway, New York 


280 


Scientific American Marcu 31, 1906. 


New York Belting and 
Packing 60 


LIMITED 


Manufacturers of High Grade 


Rubber Beltin 


Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Matting, 
Interlocking Rubber Tiling. 
Also manufacturers of moulded 
and special rubber goods uv 
every description. 


Write for catalogue. 


Having secured two more valuable U.S. patents and other 
foreign patents on this wonderful pipe. we now respond to the 
urgent requests of our patrons by offering 


Improved “‘A-C’” Pipe, Popular Grade ‘9 


$1.50 » {P 


French Briar 


Improved “‘A-C” Pipe, Special High Grade 


$3.00 


First Quality French Briar and Silver + 2,3. Diffusion 


4, Ventilation 
5. Extra Yen- 


Each pipe is complete with . Ext 
filation if desired 


one extra poison condenser and 
of the same high § scientific 
efficiency. 


All the advantages of the fa 
mous Turkish and Egyptian 
water pipes embodied in com 
paratively the 
lightest and most 
graceful pipe in 
the world Smoke 
delyvered. at.85 de-’ 
grees Fab tbrough 
simple surface 


Improve your 
health. Get the 
true delicious fla- 
vor. Save exor- 
bitant cigar bills. 
condensers one it PoE rie eee ac 
sixteenth inch i j 
“A.C” Anti-Cancer Poisons consti- 
thick. $1,000 : tuting tobacco 
guarantee against burnt tongue, | smoke, The minimum 
' quantity of nicotine remain- 
From your dealer or direct, | ing is solace to the man and 
postpaid. benefit to the brain. 


THE “A-C” PIPE CO. 
807 Times Building New York 


Order early in view of demand _ Send at once for new circular 


Stationaries, Portables, Hoisters. Pump- 
ers. Sawing and Boat Outfits, Combined 
with Dynamos. 


: 
s 

Gasoline, Gas, Kerosene. 
and Send for Catalogue. 

‘ State Power Needs. 
CHARTER GAS ENGINE CO., Box 148. STERLING. ILL. 


TO PROVE that Daus’ “Tip-Top” is 
the best and simplest device for making 
100 copies from pen-written and 5 
copies from typewritten original, we will 
snip complete duplicator, cap size, 
without deposit, on ten (10) 
days’ trial. 

Price &7.50 lesa $ 

trade discount of Net 
88), per cent, or 


ThoFolix A. B, DausDuplicator Co, DausBlig, 111 John 8t., New York 


All varieties at iowestprices. Best Kaitroad 


That intimate intermix- 
ing so necessary to good paint 

cannot be produced by paddling, even 
though the right ingredients be used and in 
the right proportions. That is why lead and oil 
hand-mixed paints do not go as far nor wear as long as 


PATTON’S 


WORN ALL OVER 

THE WORLD 
REFUSE ALL 
jSUBSTITUTES 
OFFERED YOU 


‘Mm The Name is hy 


7 stamped on every 


: 
> ‘ ° 
: loop— 
. " 4 
a “Th The 
: on ; 
5 : : eres: 
30 | | | CUSHION 
ese 
Ro | OEE BUTTON 
. d 
PAINTS ~— me shewincal 
aes Lies Flat to the Leg— 
The materials used in Sun-Proof Paint—zinc, lead and silica, strictly pure linseed . Never Slips, Tears nor 
oil and the best turpentine driers—make good paint when properly propor- er, a Unfastens 
tioned and ground and ground and mixed and mixed in specially con-™ ents: & 


Structed mills. Patton’s Sun-Proof Paints are sold by reliable dealers, 
whose business existence depends upon the continued patronage of 
Satisfied customers. For paint information and a pretty 
souvenir, free, address 


Sample pair, Silk 50c., Cotton 25c, 
Mailed on receipt of price. 
EVERY 


PAIR GEO. FROST CO., Makers 
| WARRANTED Boston, Mass., U.S.A. 


ALWAYS EASY 


PATTON PAINT COMPANY 
227 LAKE STREET 
MILWAUKEE, WIS. 


AMERICAN PROCESS. NO ROYALTIES. 
SAMPLES anoINFORMATION on APPLICATION. 


NICKEL 


AND 


LK WS It @f = Electro-Plating 
STEAM USERS te fa) =e . ec aM os Apparatus and Material, 


Raintow Packing ie 


Co. 

The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. . 
_ For | steam,. air, hot os... cold. 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade. mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 


Newark. N. J. 
is Paes St.. N.Y. 
. & 328. Canal St. 
Olds Gas Engines and Pintsch ie Chicago. 
Suction Gas Producers are built in 


the same plant—engines 2 to 1,600 h. p. 


—producers 4 to 2,000 h. p. ; e 
We know each complete plant (pro- i ' 
ducer and engine) will run righ? before i ; | Ee Ee 
it leaves the factory, perfectly adapted’ 
to the coals you will ‘ use—operating | § f 1 angen 
costs are 1-3 to 1-5 of steam, 1-2 of NO a e y 

eo y Lede cei HONING vi 
gasoline—adapted to all kinds of werk : : NO R 
Send for detailed information applied STROPPING a Zor 
to your requirements. 


OLDS GAS POWER CO. 
947 Chestnut St., Lansing, Mich. 


Formerly Olds Gasoline Engine Works 


No Hinges that Rust.. No Clasps that Break. 
No Springs that Weaken. Ome Sturdy 
Frame of Mechanical Compteteness 


Our New Combination Set 


with Razor, including Soap and Brush 
in Silver Holders in the same box, is 
a boon to the traveling man : : : 
SOLD BY. 
LEADING DRUG, CUTLERY and HARDWARE DEALERS 


‘Ask to see them, and for our booklet, or write for our 
Special Trial Offer 


GILLETTE SALES COMPANY 
Tiines Building New York City 


Manufactured exclusively by 


PEERLESS RUBBER FG. CO. 
16 Warren St., New York 


' HEALTHY SPARKS | 
Apple 
rec 


are always at your command if your gas en- RS 
gine is equipped w n Apple . 
tie § r. No Swité ~ 


salt “A 
oh OM ie ‘ 
sea SE 

a 

in tin, iron, shingle or prepared felt roofings and will add 
many years to their life. Jt also makes a perfect protection 
from rust on smoke stacks, engines, machinery. tank cars, SET US SHOW YOU. 


stee! bridges or in fact anything made of iron, steel of ‘tin. N n 1321 Michigan Ave., Chicago, [Il 

EVERTITE 1s made 1n three colors. We want to send you 182 Jefferson Ave., Detroit, Mich. 38 Delaware Ave., Camden, N.J. 

sample for examination; also our booklet yy] 09 Tremont St., Boston, Mass. 821 First Ave., S, Seattle, Wash. 
3 : 


Fe race” Big aac a Aud All Other Principal Cities. If interested in Steam or Sail Yachts, 
ASEEST OD Gute Stone ROULING | wt PANY Motor Bouts, Row Boats, Hanting Boats, Dingeys, Canoes, Engines and 
} s » St Mo. 


something about a particular Boilers, wiite us, SATISFACTION GUARANTEED, 


Tool, or Toois.. Thig 950 e, 2 4 c 
cloth-bound ‘Tool Catalogue Racine Boat Mtg. Co., Bez eDs Muskegon, Mich 


No. 22 tells you all you need 


B time. Write for more information to 


The Dayton Electrical Miz. Co. : 
98 St. Clair St., Dayton, 0. 


BRISTOL’S 


SESS SS cote 


Track and Wagon or Stock Scales made. 
Also 1000 useful articies, including Safes, 
Sewing Machines, Bicycles, Tools. etc. save 
Money. Lists Free CHICAGO SCALE CO., Chicago, Ill. 


Bausch 2Lomb 
Microscopes 


This isan invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the. leadin: 
laboratories everywhere and by individua’ 
workers who know the best. 


Bausch & Lomb Optical Co. 


MANUFACTURERS 


ROCHESTER, N.Y. 
NEW YORK CHICAGO BOSTON 
SAN FRANCISCO. FRANKFORT A-M GERMANY 


THE MIETZ & WEISS 
Sng fore OIL ENGINES 


Stationary 114 to 80 H. P. 
Marine 3% to 100 H. P. 

Use KEROSENE and FUEL 
OILS. Direct connected Gen- 
erators, Pumps, Air Compressors, 
Hoists, etc. Thousands 1n use in 
all parts of the world. 

AUGUST MIETZ 
128-1388 Mott St., New York, U.S.A. 


to know about every tool made 
with illustrations of each It 
will be sent to your address post- 
paid for #1.00 which you will get 

ack from the first $10.00_pur- 
chase you make trom us. Write 
for it to-day. ——— 


MONTGOMERY & CO. 
105 Fulton St , N. Y. City 


Civil Engineering and Surveyors’ Instruments 


DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 


We are the largest house in the world. Try us on BLUE PRINT PAPER, TRACING CLOTH, DRAWI 
INKS, or SURVEYING and ENGINEERING INSTRUMENTS ‘ , aS 


A. S$. ALOE CO, 507 Olive Street, - - - St. Louis, Mo. 


Write for Catalog. “Sent Free.” Correspondence Solicited. 


RECORDING INSTRUMENTS. 


N Pressure Gauges, Vacuum Gauges. Volt- 
“uw meters, Amperemeters, Wattmeters, and 
y ‘|hermometers, make continuous records 
Day and Night. Willpay for themselves, 
Every instrument fully guaranteed _ and 
sent on 30 days’ trial. Send for Cata- 
log T and Specimen Chart. 


“aE The Bristol Company, Waterbury. Conn, 
GOLD MEDAL, ST. LOUIS EXPOSITION. 


MINNOW 


Fisherman’s best indestruc- 
tible bait for all game fish— 
casting or trolling. Used by 
all fishermen who “get the 
fish.” The‘‘Minnow’’is about 
four inches long, beautifully 
enameled, green mottied back, white 
= belly with red stripe to exactly re. 
semble a live minnow; has sure-lure 
glass eyes, five best treble hooks and 
» twontckle plated spinners. No fish can 

aN resist it. he regular price is 75¢, but 

S a SpeCial advertising offer we will 


fill orders enclosing this advertise 
ment, at 29c each, 4c extra for postage and packing. 
We are the largest manufacturers of artificial bait 
in the world. Send for our large cut-pricecatalogue— 
it’s free. Dealers write for discounts. 


VIM CO.,; Dept. F 9, 68 Lake St., CHICAGO 


KING FOLDING CANVAS BOATS .. 


Are lighter and more durable than wood. Puncture-proof; non-sinkable;. > 
cannot tip over. A revelation in boat construction. Can be carried any- 
where by hand, on bicycle or in buggy, or checked as baggage. When not 
in use, Feld Up Into a Package. Handsome catalog 6c. in stamps.’ 
KING FOLDING BOAT CO,, 688 North Street, KALAMAZOO, MICH. 


A MONEY. MAKER 
Hollow Concrete: Building Blocks 
4 Best, Fastest. Simplest, Cheapest 
4 Machine. Fully guaranteed. 

THE PETTYJOHN CO. 
615 N. 6th Street, Terre Haute, Ind. 


ICAT 
MET DUE weeranss 
“i HAVEA Hore RYIT CH BESLY &CQ. 


CHICAGO-ULUSE 
15 to 21 South Clinton Street. 


H Tlotor Boats..Rew Boats, 
Mullins Steel Boats Hunting and: Fish ng Boats 
built of steel-with air cham- |. es ” : 

bers in each end like a life “4 2 
boat. Faster, more buoyant, 
ractically indestructible, : 
on’t leak, dry out and are . 7 
absolutely safe. ‘They ean’t Write for Catalogue 


sink. No calking, no bailing, no trouble. Every boat is guraanteed. Highly endorsed by 
sportsmen, The ideal boat for pleasure. summer resorts, parks, etc. 


THE W. H. MULLINS COMPANY, 118 Franklin St., Salem, Ohio. 


a 


